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BELL LICENSE CHARGE 
REDUCTION 


When a manufacturer 
nounces a reduction in the selling 
prices of his product, or a retail 
merchant advertises a lower re- 


an- 


sale price for various articles or a 
bank offers an additional half of 
one per cent on time deposits, the 
people affected by the change or- 
dinarily assume that there were 
good business reasons for doing 
it, perhaps congratulate them- 


selves on being able to profit by 
it and go little further in specu- 
lation as to the exact reasons for 
the change. 

When a concern of the magni- 
tude of the American Telephone 
and Telegraph Company 
nounces a change in the terms of 
its license contracts, particularly 
in a matter of so many years’ 
standing and one which has been 
the subject of so much acrid con- 
troversy as the four and one-half 
per cent charge, there is naturally 
much curiosity in the industry 
and among regulatory bodies as 
to the reasons behind the change. 

In the former situation, an ex- 
planation that “it’s good business” 
would be accepted as a satisfac- 
tory explanation and there would 
be assumed any one or several 
of a number of good reasons, such 
as a desire to increase the volume 
of business or to pass on to con- 
sumers savings which may have 
been made in production. In the 
latter case, the unofficial explana- 
tion “it’s good business” is likely 
to be interpreted by some, partic- 
ularly by professional utility bait- 
ers, as having behind it an ulte- 


rior motive of some kind. 
By some, the change may be in- 


an- 


terpreted as an admission that the 
parent company has been over- 
charging for services through all 
of the years since 1902 when the 
charge was first placed in effect. 
By others, it may be construed 
as a weakening on the part of Bell 
officials in the face of continued 
attacks before public service com- 
missions. A few suspicious ones 
may even fear that the concession 
made in this will be more than 
made up by other exactions which 
do not come into the public eye. 


It seems scarcely necessary to 
look for any such forced explana- 
tions, however. During the past 
six years, the net earnings of the 
over $2.00 per share in excess of 
dividend requirements and the 
dividend rate has been placed at 
a figure that is sufficiently attrac- 


tive that all stock offerings have 
been oversubscribed. It would 


seem that the natural thing is to 
pass back in the form of a re- 
duced charge to the operating 
companies some of the prosperity 
of the parent company. 


While Bell officials have always 
strongly defended the justice of 
the four and one-half per cent 
charge, they have never con- 
tended that it is the ideal way to 
apportion the expenses which are 
of undoubted benefit to the entire 
system. In fact, Mr. H. B. 
Thayer, former president and now 
chairman of the board of direc- 
tors, in an address before the As- 
sociation of Railway and Utility 
Commissioners a few years ago, 
stated that from time to time 
studies had been made of the cost 
of the service and the methods of 
payment but that no one had been 
able to suggest a better or fairer 
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way than the percentage charge. 


It is not the way of the Bell 
system to take for granted that a 
problem is insoluble because the 
solution is not apparent. Many 
things regarded as impossible 
only a short time ago are now 
working realities. Perhaps some- 
thing of the same kind is happen- 
ing here. The formation of Bell 
Laboratories, Inc., in the owner- 
ship of which the manufacturing 
branch participates may indicate 
that a way has been found to 
spread certain of the development 
costs of equipment over the ap- 
paratus that reaches the stage of 
commercial production, just as is 
done in other manufacturing lines. 
It is not beyond bounds of possi- 
bility that the policy of leasing 
transmitters, receivers and coils 
may be abandoned at some future 
time and this equipment pur- 
chased outright by the operating 
companies thus eliminating much 
troublesome special accounting. 
It may be possible that a way will 
be found to charge directly for 
certain other specific services. 


There will always be an irre- 
ducible minimum of general legal, 
accounting, engineering and finan- 
cial services that cannot be 
charged specifically and it does 
not seem likely that the percent- 
age charge will disappear entirely, 
but it is not impossible that fur- 
ther reductions may be made. 


The old adage of looking the 
gift horse in the mouth is not en- 
tirely inapplicable here and those 
in the industry and outside may 
rejoice that the Bell system has 
found that “it’s good business” 
to reduce the amount of the 
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charge even if good business does 
not require a detailed explanation 
of why it was done. 





SELLING SERVICE WHERE 
FACILITIES EXIST 


It does not need argument to 
prove that the most profitable 
plant is the one that is using its 
facilities up to the economic limit. 
This does not mean that a plant is 
the most profitable when every 
cable pair is filled and every pin 
space is full. There is a point— 
perhaps somewhere between 
eighty and ninety percent of sat- 
uration—where new subscribers 
can still be taken on without un- 
due cost per station gained and 
yet the idle plant does not create 
an excessive fixed charge on non- 
productive investment. 

It would be the ideal situation 
if our plants could always be op- 
erated at this point. What we 
actually find is that certain por- 
tions of the plant are worked 
above the economic limit and oth- 
er portions have an _ excessive 
amount of spare facilities. 


It should be the object of the 
commercial department of every 
telephone company to make the 
existing plant produce the maxi- 
mum possible revenue and here is 
the opportunity to exercise the 
art of salesmanship to bring up 
the revenue of the portion of the 
plant where spare facilities exist. 
In nearly every community there 
are still people who could use tel- 
ephone service to advantage, but 
who do not have it. There are 
others who could use additional 
lines. There are party line sub- 
scribers who could be sold on 
higher grades of service. 

Even if no organized canvassing 
is undertaken, there is always an 
opportunity in connection with 
the moves and installations that 
are constantly taking place. A 
large class of subscribers are in 
the border line class who can be 
sold either individual line service 
or party line service depending 
upon the manner in which the 
matter is presented by the com- 


mercial representative of the tele- 
phone company. If these em- 
ployees who handle contracts are 
furnished with the proper infor- 
mation as to the rates of growth 
in various parts of the plant and 
the facilities in existence they can 
do much to improve the earning 
capacity of the plant by selling 
the class of service that will make 
the best economic use of the facil- 
ities available. 





THE A. T. & T. REPORT 


As important a document as 
the annual report of the American 
Telephone and Telegraph Com- 
pany always compels attention 
and merits discussion. The re- 
port for 1925, like those of other 
years, is rather an exhaustive sur- 
vey of conditions in the Bell sys- 
tem and therefore of the industry 
as a whole because all companies 
are more or less affected by the 
conditions that affect the Bell 
companies. 


The general impression left by 
a reading of the report is that the 
Bell system is now in the most 
favorable position, generally 
speaking, that it has ever reached. 
Its earnings are being maintained 
at a satisfactory level, the greater 
part of its rate adjustments made 
necessary by changing monetary 
values are completed and it has 
nearly reached the place where a 
normal excess of plant over actual 
requirements is available. 

While extensions continue to 
be large, they are only the exten- 
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sions required by growth and im- 
provement of the service and the 
strong financial position of the 
parent company makes the secur- 
ing of funds comparatively easy. 
In the main, its public relations 
are good and its personnel policy 
has borne fruit in the develop- 
ment of a loyal and efficient force 
of employees. 

As the report states, it is prob- 
able that the business is less haz- 
ardous to manage than ever be- 
fore because it is possible to plan 
deliberately and to budget opera- 
tions for years in advance. This 
fortunate situation has made it 
possible to give intensive study 
to the improvement of both qual- 
ity and quantity of service and to 
proceed with experimental work 
looking toward greater, better and 
more economical telephone serv- 
ice. 

Altogether, the report indicates 
that the telephone industry has 
reached an_ enviable position 
among the business enterprises of 
the country and can look forward 
to many years of prosperity and 
increasing usefulness. 





TELL YOUR EDITOR 
ABOUT IT 


Now that the construction sea- 
son is beginning, it may not be 
amiss again to call attention to 
the fact that the editors of local 
newspapers are always glad to re- 
ceive well written news stories 
describing the work which tele- 


-_phone companies are doing in 


their communities. The string- 
ing of a new copper toll circuit 
or any other important work does 
not look different to the ordinary 
individual than the addition of a 
subscriber line and unless the 
work is called to the attention of 
the editor by the telephone com- 
pany, he is likely to overlook it. 
“But I am no writer,” the usual 
telephone manager will object. 
To him we can say, “Try it. It’s 
easier than it looks. If you can 
tell it you can write it.” The 
securing of proper publicity is 
just as much a part of good man- 
agement as is any other function. 
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elephone Mathematics and 


1. Introduction 
] 


The most brilliantly written description 


f the Niagara Falls or any other wonder 
of nature, or of any object of art or 
industry, can never give as clear and 


complete a conception as a photograph or 


a painting. Unfortunately the physical 
phenomena which underlie the daily occu- 
pations of technical men in general and 
of the telephone man in particular, cannot 


be photographed or painted, because they 


have no body, they are simply processes 
and laws. However, they may be clad 


in mathematical formulae and illustrated 
by curves and in circuits, all of which 
1 


comes very near to being a photograph 
or image of their invisible substance: 
Only recentl n the February Tet! 


PHONE ENGINEER) Mr. Higgins described 


lucidly the nature of phantom circuits and 


said toward the end of his article For 
: , a 
those who care to study formulae the fol 
lowing mav be interesting: The reactance 
i. i ntait Y I tance 1s Trep 
: a ‘ 
resented by the formula 2 7 f L where 7 
Sa co! nt, et There must be many 
telephone men whk ot nly care it ce 
Sire t study formulae but ire ot 
: 1 with ¢} 1 r training nd 
equippedq with le ecessary ainin ine 
cannot devote the time nor have the in- 
cimation to wade througn IOOKS and 
papers to ] K OU tne matte oO i r I 
teleph Sea a ee 
elephone ¢ que 
\ tempt will be made pre t the 
] ? } ? + 
element: ncep ) mathematics 
nd ph nihind fa talented ane 
and phys plier n p I K 
, 
Suc er tl it i i vithout a 
high ( I ollege ducation will be 
able prepare mself sufficiently for the 
] : ] ] 7 £ 
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Physics 


By F. J. DOMMERQUE, 
Fellow A. I. E. E. 


reproduction of the 
All this 


termed shorthand 


process in the form of circuits. 
will be discussed. 

The reader will find now and then that 
the absolutely necessary measure of in- 
formation has been exceeded by adding 
from a 


The 


addition is made because it contributes to 


something which is interesting 


scientific and educational standpoint 
the stock of general knowledge, and be- 
sides it may come handy at some future 
reading; moreover students differ in 
mental equipment, nature has gifted some 
more than others, and what may be bal- 


last to the one may be impulse to the 


other. Therefore the limits of informa- 
tion will not be drawn too close. There 
will also be numerous subjects with 


which the reader is already familiar, but, 


as it is desired to benefit all, 


the selection 
goes back to the most elementary subjects 
and leaves it to the advanced reader to 
skip judiciously. The start will be made 
with information of a general character 


to lay a foundation for the subsequent 
specialization on telephone subjects 
The first study will take up the 


proper 
|, and the operations with, decimals, 


ise of, 


metric system as embodied in the 


and the 
system of absolute units. 

2. Decimals 

In writing mathematical formulae the 


ordinary fractions are hardly ever used. 


In their place are found the decimal frac 


which follow the following rules: 


tions. 
Arranging the sequence of numbers on a 
decimal basis, the natural row of 0 to 9, 
10 to 99, 100 to 999 and so on, 


Dividing each unit by 10, 100, 1,000 and 


is obtained 


so on, that is, by any number which is a 
multiple of 10, a decimal fraction is ob 
tained. Instead of writing such fractions 
a 9 
the svmbol _—, to , a decimal 
10 10 10 10 
point placed front of the integer 
umber, thus: .1, .2, .3 and so on to 9 
next follows 1 and t 1.1 2, 1.3 and 
( ol All those les tha l ire mre 
quently written as 0.1, 0.2, 0.3 and so on 
r sake of uniformity) 
543 543 
For we write 54.3; for W 
10 100 
543 
te 5.43: for ve write 0.543; for 
1000 
543 543 
we write 0.0543: for we 
10.000 100.000 


vrite 0.00543 and so on. 
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\ 


Decimal fractions are added by placing 


them one below the other, so that the 
decimal points are in line vertically, then 
adding in the usual manner. The decimal 
point in the sum is placed in line with the 
numbers added. 


decimal points of the 


Here is an example: 
456.78 
3.1245 
0.002 


459.9065 
When there are vacant decimal places 
at the end of some of the decimal frac- 
tions to be added, they are disregarded. 
They could be filled 
addition of a zero at the end of a decimal 


with zeros as the 
fraction will not alter its value. In sub- 
tracting decimal fractions, when there are 
decimal places in the subtrahend 
(subtrahend is the 


more 


number to be sub- 


tracted) than there are places in the 


minuend (minuend is the number to be 
subtracted from), then the zeros may be 
filled in or not. If they are not filled in, 
a zero is assumed to be in the vacant 
place. Subtraction is performed by also 


placing the numbers with their decimal 


points in line vertically, thus: 

13.24 456.78 0.002 
5.6767 (0.002 456.78 
7.5633 456.778 —456.778 

Notice that in the third example the 


difference (the result of a subtraction is 
called the difference) is negative, because 
the minuend is less than the subtrahend. 


besides the subtraction in such a 


differently. In 


case 
being performed case 
where the minuend is less than the sub- 
trahend, the latter is subtracted from the 
minuend by reversing the process; that is, 
by subtracting the minuend from the sub- 
trahend and placing the negative sign be- 
fore the difference. 

[It may be inserted here that the mathe- 
matical symbol for “greater than” is >, 
is <. So 456.78 is 
greater than 0.002 is briefly written as 
0.002, and 0.002 is less than 
456.78 is briefly written as 0.002 < 456.78. 


and for “less than” 


543 
Suppose we multiply —— by 10, then 
100 
5430 
we obtain or 54.3; if we multiply 
100 
543 54,300 
by 100, we obtain ——— or 543. It 
100 100 
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will be noticed that multiplying by 10 
shifts the decimal point one place to the 
right. Hence the rule may be established 
that shifting the decimal point of a 
decimal fraction one, two, three or more 
places to the right means that the decimal 
fraction has been multiplied correspond- 
ingly by 10,100, 1000 and so on. From 
the preceding example where 5.43 was 
543 543 
written for ——, then 0.543 for ——, 
100 1000 

543 
—— and so on, it fol- 

10,000 
lows that by moving the decimal point 


then 0.0543 for 


one, two three or more places to the left, 
the decimal fraction is divided corre- 
spondingly by 10, 100, 1000 and so on. 
The reader is advised to take paper and 
pencil and work out some examples for 
himself. However good a student thinks 
himself to be in “catching on,” he ought 
to practice working out examples. One 
example worked out thoroughly is worth 
more than a hundred pages read super- 
ficially. 

To the above mentioned two rules may 
be added a third one; namely, to mul- 
tiply two or more decimal fractions pro- 
ceed the same as with integer numbers, 
only when the multiplication is completed 
cut off from the obtained result as many 
places, by moving the decimal point from 
the end to the left, as there are decimal 
places in both fractions combined. Ex- 
ample: Multiply 0.543 by 34.5. 

0.543 
34.5 
2715 
2172 
1629 
18.7335 

The result is 18.7335, because there are 
4 decimal places in 0.543 and 34.5, namely 
5, 4 and 3 in the one, and 5 in the other. 

The familiar way of transforming 
ordinary fractions into decimal fractions 
is to divide the nominator by the de- 
nominator, which would give, for in- 
stance, for % the decimal 0.125; and 
for 3@ the decimal 0.375. 

3. Rational or Irrational Numbers 

Not every fractional number will give 
a decimal number with a final limit like 
above examples. Take for instance %. 
Dividing numerator by denominator gives 
0.3333 and more threes, in fact threes into 
infinity. The result is an infinite decimal. 
In this example, where the digit 3 re- 
peats itself continuously, we term the 
decimal a periodic decimal. It is imma- 
terial whether the period begins imme- 
diately after the decimal point or not. 
Nor does it matter how many digits are 
contained in the period. Thus the decimal 
fraction 0.53987987987...... would also 
be periodic. (Notice the dots written as 
continuation of the unfinished decimal ; 
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in mathematical writing an expression 
which is very long and where the part of 
principal value is contained in the first 
beginning, or as is the case in the above 
example, where the continuation would 
be a repetition of the whole first part or 
of a part of it, the continuation is indi- 
cated by dots as a sign that the remainder 
of the expression is either of the same 
form or can be neglected. ) 

An infinite decimal fraction obtained 
from, or corresponding to, an ordinary 
fraction, will sooner or later become 
periodic. A decimal fraction not being 
periodic can not be transformed into an 
ordinary fraction. Such a non-periodic 
decimal is the number 7 (Greek letter for 
“p”), which is 3.14159265......, desig- 
nating half the circle of radius 1, which 
will be explained presently. 

Any integral or fractional number and 
any finite or infinite periodic decimal 
fraction is called a rational number, be- 
cause it is possible with their aid to ob- 
tain absolutely definite results. A decimal 
fraction which is infinite and not periodic 
is termed trrational. 

We have given by now a number of 
mathematical terms and definitions, which 
may be useless to the reader; this has 
been done to provide him with a means 
of reference, for he may read the expres- 
sions in the technical press and may wish 
to know what they mean; then he can 
refer to above explanations. There is no 
need for him to burden his memory with 
keeping them in his mind. The number 
7 is particularly mentioned, because it 
plays such an important role in physics 
and mathematics. The formulae contain 
ing ™ are without number and its value 
in solving problems or making statements 
has been recognized centuries ago. The 
reader may never use it, but if he wishes 
to know anything about mathematics, he 
must know at least what * means. To 
make matters a little more clear to him 
and deduce some valuable facts we advise 
him to do the following: Take a sheet of 
paper, say, ordinary letterhead size, and 
push a pin through its center into the 
table to hold it there. Then make a loop 
out of a piece of thin flexible string, the 
loop when straightened out to measure 
about 3 inches from end to end. Lay the 
loop with one end around the pin and 
place the point of a pencil into the other 
end. Swing the pencil in a circle around 
the pin and draw a circle on the paper, 
which will then have a diameter of 6 
inches, in case the loop, that is the dis- 
tance from pin to pencilpoint, was 3 
inches long. This distance from pin to 
pencil, or from center of circle to cir- 
cumference of circle, will be the same for 
every point on the circle. The mathe- 
matical term for this distance is “radius,” 
if it is only one; that is, the singular is 
radius, the plural, that is, when there are 
more than one, is “radii” (from the 
Latin). Now take a number of pins, at 


Vol. 30, No. 4 


least 12, the more the better, and plant 
them with approximately equal distances 
from each other around the circumfer- 
ence of the circle. Then take another 
string not so pliable and lay it around 
the pins until the two ends meet; at that 
point cut off the surplus string; then 
measure the length of the string and you 
will find that it measures approximately 


18 — inches. This is expressed in deci- 

32 
mals as 18.84375 inches as can be found 
either by dividing 27 by 32, or more con- 
veniently from tables of decimal equiva- 
lents such as are contained in many trade 
publications. We have said “it measures 

27 
approximately 18 —or 18.84375”, because 
32 

it is impossible to obtain the exact meas- 
ure, as the exact measure is equal to the 
diameter multiplied by 7. The diameter 
is twice the radius or 6” and 7 is 
STATSILOS «50-002 : whence the circumfer- 
ence should be 18.84955590 ...... inches. 
The more pins are placed around the 
circle, the better the string will hug it 
and the closer the length of the string 
will come to 6 times 7. By all this the 
rule is proven that the circumference of 
a circle is twice the radius multiplied by 
t, This shows that 7 has some practical 
value. If, for instance, a lineman wishes 
to know the diameter of a pole at a cer- 
tain point above the ground, he can take 
a string, lay it around the pole at the par- 
ticular point, measure the length of the 
string that circles the pole, and divide 
by T, 

But we have not yet shown how deci- 
mal fractions are divided. This will be 
done on an example. Suppose the line- 
man finds that the string encircling the 
pole at the particular height above ground 
measures 2914”. This is 29.25”, which is 
to be divided by * or by 3.14159265 
This could not be done, as 7 is an infinite 
quantity ; but for practical applications 7 
is usually abbreviated by leaving off a 
number of digits or places; the more ex- 
act a result is required, the more places 
must be used. In the lineman’s case, 
where pole measurements are never very 
close, taking the value of * as 3.14159, or 
still better as 3.1416 will be acceptable. 
We say 3.1416 because the two last digits 
59 come so near to 60 that the value 3.1416 
would be closer than 3.1415 omitting the 
0 as superfluous. We thus have to divide 
29.25 by 3.1416. This is done as follows: 

29.25 
Write down ——; now move the deci- 
3.1416 
mal point in both numbers to the right 
until the divisor becomes an integer num- 
292500 
ber, thus : ————; as 29.25 contained only 
31416 
two decimal places and 3.1416 four, we 
had to add two zeros to make up for the 
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missing places. If we had, for instance, 


29.25 
the fraction ——, the moving of the 
0.01416 
decimal point would transform this into 
2925000 
Returning again to our ex- 


1416 
ample, we then divide as ordinarily 
292500 :31416 = 9.310 
272744 





97560 


94248 


33120 


31416 


17040 
292500 :31416 gives 9 and a remainder; by 
placing an 0 at the end of the remainder 


each time, we can continue dividing and 


obtain as many decimal places as we like. 


In our example three is sufficient. There 


fore the diameter of the pole at the de 


sired point is 9.310 inches. This is as near 


to know, the dimensions ot 


9 310 


as one need 
a pole art 
| 


never pertect anyway 


inches is practically 95/I¢ 
4. Generalization of Symbols 

In order to make statements or to give 
rules not only for certain definite num 
bers. but for at number whatever that 
is, to make a statement in such a torm 
that will hold, good for, or may appl 
to, anv number—one has recourse to the 


letters of the alphabet, a, b, c and so on 


We will apply this to the rules we have 


found about the circle But first we will 


modify the choice of 


physical quantities are conc rned It has 


ecome customary to express certain 


physical phenomena or objects tor gen 


eralization as well as for distinction by 


certal etters 


sometimes by the first let 


ters of tl 


1c name of the phenomenon or 


object, sometimes by capital letters, o1 
various ways; the same has been done in 


mathematical writing but not so much 


for distinction as for the sake of 


In the 


easiel 


calculation case of the circle the 


radius is, as a rule, designated by “r” 


the diameter by “d”’: whence the rela- 


tions, deduced in the previous paragraph, 


can be stated generally as follows: The 


diametcr of a circle is equal to 2r, or 
hortly d=2r; the circumference of a 
circle is equal to d7, or shortly c=d7, 


if we designate the 


circumference by c 


This can also be written c=2rv7, as 


d equals 2r. In mathematical formulae 
it is not necessary to place the multiplica 


tion sign between letters but only between 


figures, as omitting the sign between 
letters, and also between letters and 
figures, would not cause errors or con- 
fusion However, in formulae often a 


dot is used as a multiplication sign; it is 
then placed above the line, thus 2 r 7 may 
also be written as 2r-7 


While discussing the properties of the 


circle, another item of interest pertaining 
to the circle may be related; namely, its 
area. Area means surface; sometimes it 
is called size; for instance, the size of a 
building lot. The size of a lot is ex- 
pressed by the product of its width into 
its depth. 


100 feet” 


The statement 
feet 


“a lot is 50 by 


means 50 front and 100 


feet deep. Often a piece of property is 
divided up into parts, and each part is 
given in square feet. When we read 


“1000 square feet of a loft for rent,” this 
means the area for rent is 20 by 50 feet, 
or 25 by 40 feet or any 
give the 1000 square feet. 
see that the 


size which will 
From this we 
area of a_ rectangularly 
shaped surface is found by 
its width by its depth. The 


ever, is round, therefore its area cannot 


multiplying 
circle, how- 
be determined in the same manner as the 


area of a rectangular piece of ground, 
this 


we can, at least we can find its rectangu- 


except we can make it rectangular ; 


lar equivalent near enough to solve the 
problem. 


When we 


ence of the 


determined the circumfer- 


circle, we placed a number of 


pins around the circle; suppose we placed, 


as suggested, 12 pins If so, remove 


would leave six. 


placed at equal dis- 


every other pin, which 


If the 12 pins were 


tance from each other, the remaining six 


would divide the circumfersnce into 6 


equal parts. If on the paper a straight 


line 1s drawn from each one of the six 


pins on the circumference to the center- 


pin, the area of the circle will be divided 
also into six equal parts, which are 
wedgeshaped. They really are what is 
called mathematically “segments.” The 


two straight sides of each segment ar 


radi, and the curved side one-sixth of 


the circumference of the circle If the 


distance between two adjacent pins upon 


the circum fe rence 18 measured it will bre 


found to be the same as the length of the 


radius, namely 3” in our previous ex 


ample. Now take up the sheet of paper 


and trim it down to the circumference of 











the circle, so that just the area of the 
circle remains, and cut the paper into six 
pieces, each piece being one of the seg- 


ments. Then cut the last 


segment into 


two equal parts by cutting it on a line 
drawn from its point to the middle of its 
together the seven 
Fig. 1, 


obtaining a rectangle with two straight 


curved side and put 


pieces as indicated in thereby 


sides and two wavy sides. Each one of 


the two straight sides is equal to the 


radius r and the two wavy sides together 
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are equal to the circumference of the 


circle, which is dw or 2r7, hence one 


wavy side is equal to rm. If we now 
multiply one of the straight sides, which 
would correspond to the width of the 
building lot example, by one of the wavy 


sides, which would correspond to the 


depth of the building lot, we would obtain 


the area of the rectangle; this gives the 


area of the circle as r X rm. Mathe- 
matically this is written as r’7, and is 
read: r squared 7; but r’* what? In the 


case of the building lot the area is ex- 
pressed in square feet; but if the length 
of the radius is given in inches, the area 
of the circle would have to be expressed 
thus it would be r’x 


in square inches, 


square inches. In the previous examples 


the radius of the circle was taken as 3 
inches. For this length of radius the area 
of the circle 
9 X 3.14 or 


every day 


would be 3** or 97 or 
28.26 
calculations it 


square inches. For 
is sufficiently 
7 as 3.14. 


To determine the cross sectional area 


close to take the value of 
of a pole at any point above the ground, 
place a string around the pole at that 
point, measure its length, which gives the 
circumference. In the previous pole ex- 
ample the circumference was found to be 
29.25” 2r7; but we want to 
know r 7, hence we divide 29.25 by 2 and 
14.625”. 


™ or by 


this is 
obtain Then we have to divide 
3.14 and obtain 4.657”. 
Finally we multiply 14.625” by 4.657” and 


this by 


tind 68.1086 square inches to be the cross- 
sectional area of the pole. 
5. The Metric System 
Continental European, the South 
Central 


The 
and even the 


Mexican measures things by the meter, 


American and 
which is divided into hundred centimeters. 
The \merican—that is, the 
American of radio times— 


modern 
is adapting his 
mind to wavelengths expressed in meters; 
that 
murmur 


much he has accepted without a 


from the have 
The 
farther, he 
metric units 
in his scientific work; therefore the tele- 


scientists, who 


discarded the vardstick long ago. 


electrical engineer has gone 


has become accustomed to 
phone man desirous to learn something 
about electricity and its applications must 
familiarize himself 
important. To kill 
with one stone, we will give here an ex- 
planation of the “Absolute 
Units,” which is the standard of today in 
physical science. 


necessarily with a 


system so two birds 


system of 


This will acquaint the 
reader at the same time with the metric 
system of weights and measurements. 
Nature’s law that the motion of a body 
or mass varies with the time leads to the 
three operations of 


measuring length, 


which is inde- 
pendent of the other and irreducible. 

As a unit of “Length” the “Centimeter” 
has been adopted, which is the hundredth 
part of a meter. 


mass and time, each of 


As a unit of “Mass” the “Gram” has 


been chosen, one gram being the weight 
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of one cubic centimeter of water at a 
temperature of 4° Centigrade (40° 
Fahrenheit). 

The unit of “Time” is the “Second,” 
being the 86,400th part of an average 
solar day. 

The system embodying these three units 
is spoken of and written as the “C. G. 
S. System.” 

From these three fundamental units may 
be derived units for any other physical 
quantity. The unit of “area” is the 
square centimeter (abbreviated cm’) ; the 
unit of “volume” is the cubic centimeter 
(abbreviated cm*). One meter = 100 cen- 
timeter = 1000 millimeter is written in 
abbreviation as 1 m=100 cm=1000 
mm. 

One kilogram means 1000 gram, writ- 
ten briefly 1 kg = 1000 gr. In the C. G. 
S. system length is symbolized by “C,” 
mass by “G” and time by “S.” In accord- 
ance therewith area is symbolized by C* 
and volume by C*; C, C’ and C* are 
termed the “Dimensions.” Now, taking 
time also in consideration, the unit of 
“velocity” is obtained, which is that unit 
in which the distance of one centimeter 
is reached in one second. The dimension 

& 
of velocity is written as —. 
S 

[Note—The physicists have adopted 
the method of indices in writing the 
dimensions of absolute units. By this 

C 
method — is written as CS”. Briefly 
S 

stated the method or theory of indices is 
a kind of particular notation applied to 
certain mathematical operations (prin- 
cipally to powers and roots). At an 
earlier occasion we wrote r° for r X r; in 
the same manner we can write a’ (pro- 
nounced a squared) for aX a; also we 
can write a® (pronounced a cubed) for 
aXaXa, and a‘ (a in the fourth 
power) for a Xa Xa Xa, in short we 
can indicate the number of times a factor 
occurs in a given product by placing this 
number above and to the right of the 
factor. This number is then called “ex- 
ponent.” If a factor has no exponent 
written above it, it is understood that it 
may be given the exponent 1, as that will 
not alter its value; thus we can write for 
a also a’. (In a product the numbers 
multiplied together are designated as 
factors of the product.) 

By “reciprocal” of a factor is meant 
the factor divided into 1. Thus the re- 

1 
ciprocal of a is —; this can be written 
a 


1 


also as — or also as a“; in a similar 


a’ 


1 


manner we can write a” for —; a~ for 


2? 


1 
— and so on.] 
a’ 

The rate at which velocity increases 
with increasing time is called “accelera- 
tion.” The unit of acceleration is: that 
unit by which the unit of velocity in- 
creases during unit of time. Dimension : 

Velocity co 
Acceleration = = = 
Time S 





Cea € 3”. 

To give to a body or mass acceleration, 
force is required. In mechanics force is 
defined as the product of mass into ac- 
celeration. The unit of “force” is that 
unit which gives to a mass of one gram 
in one second an increase of velocity 
equal to the unit of velocity; the unit of 
“force” is called the “dyne,” a name de- 
rived from the Greek word for force. 
All our weights are forces, for the 
weights indicate the force by which grav- 
ity acts upon the mass. Gravity, as is 
well known, is the attraction which the 
earth exerts upon any body or mass. 
Gravity imparts to the mass a velocity of 
981 cm. in the unit of time. Hence 
weight of 1 gr. = 981 dynes. In physics 
9.81 (which is 9.81 m. per second) is de- 
nominated by the letter g. Dimension of 

e 
force = G —=CGS”. A body or mass 
S* 
thus acted upon by a force is able to do 
work, which can be measured by the 
product of force into distance. Thus the 
unit of “work” is that unit which aggre- 
gates one dyne in moving the mass one 
gram through a distance of one centi- 
meter. This unit received the name 
“erg” (from the Greek word for work). 
Dimension: Erg = C’G S~*. 

The following items are useful to 

know. 
1 footpound per second = 30.5 X 453.59 
X 981 = 13,571,600 ergs. 1 foot = 30.479 
cm. and 1 inch = 2.53995 cm.; for con- 
venience say 1 foot=30.5 cm. and 1 
inch = 2.54 cm.; 1 pound = 453.6 grams; 
1 meterkilogram = 100 X 1000 X 981 = 
98,100,000 ergs (roughly 1 mkg. = 100,- 
000,000 ergs). 

One footpound per second means to 
move one pound one foot in a second. 

Taking the time in which work is done 
into consideration, we arrive at power. 
The unit of “power” is the unit of work 
done in unit time, which can be expressed 
briefly by erg per second. In engineering 
work the unit of power or the erg is not 
often used, being too small a unit. In- 
stead engineers measure the effect of 
force or the rate of work by the “horse- 
power” (HP.). In England and America 
1 HP.= 33,000 footpounds per minute or 
550 footpounds per second; that is, it is 
the equivalent of 1 HP. to lift 33,000 
pounds one foot high in one minute; on 
the European continent 1 HP.= 4500 
meterkilograms per minute or 75 mkg. 
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per second. Electrical engineers use the 
“kilowatt” to measure power, one watt 
being ten million ergs per second. Thus 
1 HP=9.81 X 75 = 735.75 or in round 
numbers 736 watts or also 0.736 kilo- 
watts. In the U. S. usually 1 HP. is 
taken as 746 watts, being derived from 
footpounds; namely, 1 footpound = 13,- 
13,571,600 
571,600 ergs = = 1.3716 watts, 
10,000,000 
and 550 footpounds = 746.438 watts. 
work 
Dimension of unit of power = = 
time 





ue. 

It is not necessary to keep all these 
figures in mind; they are given here for 
reference. The dimensions are of no great 
importance to the practical worker, as 
for his use in daily life other units have 
been devised, which will be divulged later 
on, but familiarity with the metric system 
is becoming daily of more importance. 


Monarch Rushes “Marine” Serv- 
ice to Storm Area 

Chicago, Il1l—Roy Siemund, the husky 
young man in charge of the Supply De- 
partment of Monarch Telo. Mfg. Co., 
rushed his company’s resources to the 
relief of the telephone companies that 
suffered from storm damage when March 
went out like a lion. 

Siemund, taking a page. from the his- 
tory of the marines, was “first to fight” 
and send rush letters offering help in 
prompt shipments of any needed supplies 
to the companies whose lines had been 
laid low, when newspaper wire reports 
indicated the extent and seriousness of 
the storm. Response to this hair-trigger 
sales and service work was quick in re- 
turning to the Monarch’s Chicago head- 
quarters. 


Ground Rod Clamp 


Difficulty in securing good workman- 
ship in soldering wires to ground rods 
has caused many telephone men to wish 
for a good mechanical clamp for this 
purpose. The Copperweld Steel Co., of 
Rankin, Pa., has developed a clamp 
which is particularly suitable for cop- 
perweld ground rods. A cup-shaped bolt 
or screw exerts great pressure on the 
wire or strand, flattening out the wire 
or strand and greatly increasing the 
contact area. The clamps are made for 
all standard sizes of ground rods be- 
and 1” in diameter. 


see 


tween % 








Electrical Testing Laboratories 
Issues Bulletin 

An attractive booklet describing its 
work in commercial testing, inspection 
and research work on impregnated, pa- 
per insulated, lead covered cable has 
been issued by the Electrical Testing 
Laboratories, 80th street and East End 
avenue, New York City. 
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Central Office Ringin 
Equipment Analyzed 


In practically all telephone exchanges 
having a hundred or more subscribers 
stations, it is customary to have some 
form of mechanical ringing, as it is 
found that the hand ringing is not only 
hard on the operator, but, in a measure 
at least, slows up the service. An early 
type of power ringing equipment con- 
sisted of a high power magneto driven 
by a water motor or belt driven from an 
electric motor. Later, the motor genera- 
tor was developed and rendered very 
good service; in fact it is better than 
most of the interrupter types. The prin- 
cipal objection to the use of the motor 
generator is the cost of power for opera- 
tion, and as a result of this it is very 
seldom used in the smaller exchange 
where economy must be the watchword. 
However, in the larger exchange its use 
is universal. 

Ringing current generally is alternating 
in character; that is to say, one-half 
wave of current flows in one direction 
and a following half wave of current 
flows in the opposite direction. The re- 
sult of such a current passing through 
the ringer coils is that the magnetism 
due to one-half wave, say the positive 
half wave, adds to the magnetism of one 
core, causing it to attract one end of the 
armature and at the same time neutraliz- 
ing the magnetism or even reversing the 
polarity of the magnetism of the other 
This causes it to be either indif- 
ferent to the adjacent armature end or 
else repels it, which aids the other end 
in being attracted to the other core. As 
the positive half wave dies away, it is 
followed by the negative half wave in the 


core. 


reverse direction. The magnetism of this 
half wave adds to the magnetism of the 
other core, while neutralizing that of the 
first. As these half waves follow each 
other in regular order, the armature ends 
are first attracted to one and then to the 
other core producing the well known to- 
and-fro Two gongs, properly 
located, struck alternately by the 
hammer attached to the end of the arma- 
ture of the ringer. 


motion. 
are 


If instead of alternating current, we 
use pulsating current, then we have a 
different condition to meet and the con- 
struction of the ringer must be modified 
to meet this condition. Pulsating cur- 
rent is merely a current which is always 
flowing in the same direction and con- 
sists of short waves of either positive or 
negative current as may be prearranged. 
When a ringer is polarized it will re- 
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spond only to current flow in one direc- 
tion. These two types of ringer are 
shown in Fig. 1. 

When ringing machines form part of 
the exchange equipment in the smaller 
exchanges, the hand generator is always 
equipped and used as a reserve. A switch 
is provided so that either the power or 








are. it 


it th wre 
“a 














A= ie: 
A ad 











7 ny 
MAGNETIC FIELD 
POLAMZED RINGER? C/ASELO RINGER 
LG FIG B 


Fig. 1. 
hand generator may be used as desired 
by the operator. A second switch is pro- 
vided so that the operator may switch the 
power generator off and on at will. From 
the interchangeable switch, connections 





sets of batteries, one being known as the 
operating battery and the other as the 
ringing battery. The current from the 
ringing battery is distributed to four 
contact points, a positive and a negative 
polarity being arranged on either side of 
each arm of the vibrator. It will be 
noted that, with the vibrator arms drawn 
toward the magnet, positive current will 
be sent out to arm A and negative cur- 
rent to arm B. With the arm released 
from the magnet, the current is sent out 
in reverse direction. One of the objec- 
tions to this type of machine is the pos- 
sibility of burning the contacts due to 
short circuiting. To obviate this trouble, 
transformers have been used. The use 
of the transformer also makes it possible 
to decrease the number of cells of the 
ringing battery, as the transformer can 
be wound so as to use low voltage on its 
primary circuit and step it up in the 
secondary. 
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circuits, which enables the operator, by 
merely pressing a button or moving a 
key lever, to ring her subscribers. 

The circuit of a pole changer of the 
vibrator type is shown in Fig. 2. It will 
be noted that, in this type, the vibrator 
terminates in two contact arms properly 
insulated from each other. This type of 
machine like many others calls for two 
9 V/BRATOR 
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straight alternating current output. In 
Fig. 3 is shown a more or less similar 
machine, but it gives not only alternating 
current but positive and negative pulsat- 
ing currents as well. The contacts are 
arranged differently from that shown in 
Fig. 2 and two additional coils and two 
additional condensers are used. 

In later types, the operating battery is 
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dispensed with and electric light current 
used in its place, while in still later 
machines batteries are dispensed with 
entirely, the ringing power also being 
furnished from commercial electric light 
circuits. In view of the fact that the 
ordinary alternating power circuit is of 
sixty cycles, which is too high a fre- 
quency to be used with a regular tele- 
phone ringer, special equipment must be 
provided in the ringing apparatus, which 
will operate on a sixty-cycle current but 
give out a ringing current at lower fre- 
quencies. We have spoken about fre- 
quency and, inasmuch as some of our 
readers may not be familiar with this 
term, it might be well to discuss this 
briefly before entering into the different 
types of ringing machines. 


An Explanation of Frequency and 
Its Effects 

The term frequency is used to express 
one-half the number of times that an 
electric current rises and falls in value in 
one second of time. Thus, in a two-pole 
ringing generator, the armature coil 
passes a north and south pole in. one 
revolution, which causes the current to be 
generated positive in value, then falls and 
rises again in negative value and back to 
the original zero value. This rise and 
fall of a positive value is known as an 
alternation, the same being true of the 
negative value. Thus it takes two alter- 
nations to make one cycle or a complete 
period. An alternation is half of a cycle. 
An ordinary ringing generator having 
two poles with an armature running at 
the rate of, say, 1,200 revolutions per 
minute or twenty per second is said to 
have a frequency of twenty, while a light- 
ing dynamo having eight poles with the 
armature running at 900 revolutions per 
minute makes 7,200 alternations per min- 
ute or 60 cycles per second which is the 
ordinary electric light current frequency. 

Sound is produced by waves having a 
frequency of from sixteen cycles up- 
ward. The ear will detect these fre- 
quencies as high as 20,000. However, the 
telephone receiver is not quite so sensi- 
tive and the ordinary receiver will not 
detect sounds having frequencies above 
5,000 cycles. The human voice has a 
range from thirty to 5,000; hence easily 
comes within the range of the telephone 
receiver. The fundamental tones having 
a frequency of 1,500 are necessary to the 
volume of the sound produced, while 
the higher frequencies running up to 
5,000 are necessary to the character or 
quality of the sound produced. Speech 
could not be recognized without the 
higher frequencies. 

The absorption or loss of energy in a 
telephone line depends upon the capacity 
of the line and the frequency of the 
soundwave. 

The higher the frequency, the more its 
energy is absorbed by the capacity. The 
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Pupin or loading coils are designed to 
overcome the effects of capacity and to 
equalize the absorption for frequencies 
between necessary limits, thus improving 
the transmission over very long lines. 

As was discussed in the last issue of 
the TELEPHONE ENGINEER, the frequency 
of the waves to be transmitted governs 
the design of the respecting coil. The 
formula relating to such a_ repeating 
coil is that the number of turns on the 
primary, multiplied by the number of 
lines of force, is equal to the impressed 
pressure, divided by the frequency, leav- 
ing out certain constants. Coils designed 
for talking or ringing purposes must be 
specially designed for the purpose to 
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which they are put. Thus a repeating 
coil, used for talking purposes alone may 
be very small in size, with only a small 
amount of iron and a small number of 
turns. If we should try to ring through 
such a coil with a low frequency ringing 
current, there would be practically no 
current output in the secondary coil. 
Where a low frequency current carrying 
considerable power is ta be used, a coil 
having much more iron in the core and 
low resistance winding is necessary. 
Concerning Various Types of Pole 
Changers 

Returning now to a discussion of pole 
changers, one of the simplest and one 
that is very popular with the small ex- 
changes is the Warner Pole Changer. 

The circuit is shown in Fig. 4. The 
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operating battery is shown at A and 
the ringing battery at J. It is hard- 
ly necessary to describe in detail this 
diagram as its actions can be readily seen 
from the diagram. The connections to 
the switchboard are made at Q and T, 
where binding posts are provided for that 
purpose. If more than one position is to 
be connected, separate taps should be run 
to each position so that should trouble 
develop, the position and trouble may be 
located easily by opening up the taps. 
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So long as no operator is ringing, it is ap- 
parent that the circuit of battery J is en- 
tirely open; hence no energy is being 
expended. When the ringing key is 
operated, the battery delivers current 
only for the time that the lever is pressed 
into the ringing position. [n order to 
keep the operator advised as to whether 
or not the current is going out, a vibrat- 
ing or buzzer U may be introduced into 
the circuit. This may be one buzzer for 
each position or one buzzer for the ex- 
change as a whole as may be deemed 
best. The object of the condenser is to 
prevent burning of the contact. When- 
ever an electric current is completed, a 
certain amount of energy is absorbed or 
stored up in the apparatus with which 


‘the circuit is connected. Now, if the 


circuit is suddenly opened, all of this 
energy will be liberated and is likely to 
produce dangerous sparking at the point 
where the continuity of the conductor is 
broken. This same phenomena occurs in 
the case of the pole changer although on 
a much smaller scale, vet sufficient to 
damage the contact points in a relatively 
short time. In a sense, the condenser 
acts to the electric current like the air 
reservoir upon a hydraulic ram or pump. 
It is simply a receptacle in which elec- 
tricity can be stored, so that when the 
armature swings away from the contact 
springs, the energy released by the rup- 
ture of the circuit finds an overflow in 
the condenser, and the charge on the 
line rushing toward the point where the 
circuit has been ruptured, thus is en- 
abled to escape into the condenser and 
prevent sparking. If, however, the con- 
denser constantly were left in the circuit, 
every time that the armature swung to 
and fro the battery would charge the 
condenser and cause a small drain in the 
battery. 

To obviate this, is the office or func- 
tion of the relay W. So long as no ring- 
ing key is being operated, the ringing 
circuit is open and magnet W is not 
energized; consequently, contact X_ is 
open and the condenser cut off. The act 
of the operator pressing the ringer key 
energizes the magnet W and the con- 
denser is automatically bridged across the 
circuit and in position to prevent danger 
of sparking. In Fig. 5 is shown the con- 
nections for changing from the hand gen- 
erator to the pole changer and the intro- 
duction of a polarized buzzer previously 
mentioned. In some cases, an ordinary 
polarized ringer may be used for this 
purpose, but if connected in series, a 
hundred-ohm polarized buzzer is consid- 
ered better. 

A simplified circuit of the Warner Pole 
Changer is shown in Fig. 6. In this dia- 
gram, it will be noted that the relay coil 
M is wired in series with the negative 


battery lead between the fifty-cell ring-" 
ing battery and the vibrator. The con- 
tact of this relay (K and L) is wired in 
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series with the condenser and the two 


bridged across the line binding posts. 


Under these conditions, if the vibrator is 
running properly, the current cannot fail 
to flow from the fifty-cell battery through 
the relay coil M and the vibrator to the 
This will cause 


binding posts and bell 


———_—+leletel-* = 























] TO SWITCHBOARD 


Fig. 6. 


the magnet M to attract the armature N 
This ¢ 


line. 


so that K will touch L onnects 
he condenser across the 

\n Edison or other similar cell may be 
used for the operating battery. The cur- 
rent required to operate the vibrator of 
the Warner Pole Changer depends some- 
what upon the adjustment of the vibrator 
About 


taken as an average value. 


contact one-tenth of an ampere 


may he Ina 


ten-hour day the current consumption 


would be the average current times the 
number of hours or a total of one ampere 
hour. If a vibrator operates only ten 


hours a day and the daily consumption 


is one ampere hour, a 500-ampere-hour 
Edison cell should last about 500 days. 
Hence, it is expected ordinarily that such 


a cell or cells would operate the pole 


changer on an average of nine months to 


a year where the average use is from 


fourteen to fifteen hours per day. 


Some Hints Re Maintenance of Pole 
Changers 

The following hints are given to those 
who are using the Warner Pole Changer, 
enable them to 


in the hope that we may 


get the best results from that type of 
machine: 
First: See that the dust-proof glass 


cover is kept on the pole changer at all 
times, as dust on the contacts produces 
trouble. 

Note that the vibrator 


vibrate at a 


Second arm 


should constant rate, both 

as to frequency and length of swing. 
Third: The 

should be so adjusted that the vibrator 


will 


local circuit contacts 


start from zero or rest when the 
battery switch is closed. 

Fourth: The local circuit contact points 
must be kept free from dust or dirt. If 


this is not done, the ringing will be spas- 


modic and the vibrator is liable to stick. 
Fifth: The ringing circuit springs must 
be adjusted properly and the contacts on 
one side of the vibrator must open at 
least one-eighth of an inch before the 
connection is made on the other side. 
Sixth: The ringing relay also must be 
properly adjusted. This may be done by 
bending the contact spring and turning 
or adjusting the screw up or down. 
Seventh: The armature is adjusted or 
regulated by adjusting 
In some cases, it even may be 


means of the 
weight. 

necessary to take off one or two of the 
This is especially true where 
no up and down adjustment has been 
provided. 

Eighth: To increase the frequency of 
the vibrator the following adjustments 
Adjust the local circuit 
contact closer together; increase the out- 


washers. 


are suggested: 


put of the operating battery current; ad- 
just the armature weight further from 
To increase 


the end of vibrator arms. 


RINGING BATTERY 
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TO RINGING KEYS 


Fig. rf 
the length of swing, it is necessary to 
place the adjusting weight nearer to the 
end of the vibrating arm. 

Some genius conceived the idea that it 
might be convenient to have a relay in 
the vibrator circuit of the pole changer 
and while the writer has not had much 
success in the use of such a relay, the 
diagram in Fig. 7 is shown for those who 
This 


operator 


are interested. relay is operated 


when the presses the switch- 


keys, bringing the vibrator into 
Fig. 8 


shown of the 


board 


action. In another circuit is 


Warner Pole Changer so 
arranged as to give both pulsating and 
current. It noted 


is done by adding a tap on 


alternating will be 


that this 
each end of the main ringing battery. In 
this diagram, the battery which keeps the 
vibrator omitted in 


It also is 


moving has been 
order to simplify the circuit. 
that this arrangement will not 
bring the condenser into play when ring- 
ing with pulsating current. It would re- 
quire two additional relays and two con- 


noted 
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densers wired into the two new circuits 
the same way that the regular one is 
wired. 

The Kellogg No. 9A Pole Changer 
is assembled in a cabinet 17% inches 
by 17% with a hinged glass 
door and is intended to be installed in 
There are two types 


inches 


a vertical position. 
of this interrupter, one with a vibrator 
relay or motor magnet, wound to oper- 
ate from a closed circuit battery with 
a pressure of 7/10 of a volt. The other 
type is equipped with a relay, wound 
to operate from a series of dry cells 
of 24 volts, or from the office stor- 
age battery or possibly from a Delco 
lighting system. The local circuit con- 
sists of a high resistance relay with a 
non-inductive coil of high resistance in 
multiple, the operating battery, one-half 
of the double pole switch and the vi- 
brator contact. The other circuit, known 
as the pole changer circuit, consists of a 
vibrator arm equipped with three contact 
points properly insulated from each other, 
three contact springs (one each side of 

and condenser 
alternating and 
grounded terminals, together with a ring- 
ing battery of from fifty to one hundred 
cells the other half of the switch. 
The circuit is shown in Fig. 9. 

It will be noted that in this type of 
pole changer a resistance is permanently 
bridged across the vibrating relay. To 
prevent pole changing contacts sparking 


the arm), a_ resistance 


bridged across _ the 


and 


a non-inductive resistance con- 
condenser and 
bridge across the alternating and ground 
terminals is provided. It is not consid- 
ered best in pole changers of this type to 
use dry cells to operate the vibrating re- 
lay, but rather to use batteries of the 
Edison or Gladstone Lelande type. 

The amount of battery required for 


or arcing, 


nected in series with a 
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ringing will vary with varing conditions 
from 75 to 100 dry cells, that is to say 
if the lines are short or local in char- 
acter, the smaller number may be used 
and where ringing is necessary on long, 
rural or toll lines, it may be found neces- 
sary to use the maximum number of cells. 
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This battery must be connected up in 
series and connecting leads should not be 
less than No. 16 B. & S. copper wire. 
The wire from the carbon terminal 
should be connected to the ringing bat- 
tery positive binding post and the wire 
from the zinc terminal to the negative 
binding post. 

The batteries should be so located and 
arranged as to be convenient for exam- 
ination, testing and renewing and always 


+ 
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disconnect the interrupter and connect up 
the battery in series with about 800 ohms 
resistance. This resistance represents the 
load and must remain connected during 
the test not only of the total voltage but 
of each cell. Great care should be taken 
to see that all contacts are clean and 
tight as one loose or dirty connection will 
cause trouble. 

The ringing battery leads should be 
provided with a fuse of two ampere 
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Fig. 9. 


should be in an upright position. It 
would seem unnecessary to state that the 
dry cells should be in an upright position, 
but the writer has found several other- 
wise good telephone men who seemed to 
think that because the cells are called 
“dry” they will operate any old way. As 
a mattery of fact, dry cells will deteri- 
orate very rapidly if kept in any other 
position than upright. The voltage of 
the batteries should be tested at least 
once every two weeks to make sure that 
they are giving the necessary voltage, and 
not wait until complaints are received 
that the subscribers’ bells are ringing 
weak. Should the voltage show low on 
the test, it is economy to test out each 
cell and all those showing less than one 
volt should be removed and additional 
cells added to bring the total voltage up 
to the proper output. It has been found 
convenient in making this battery test to 


Illinois Bell Telephone Company 
Earned $8,236,426 During 
the Year 1925 


Expenditures for new plant to take 
care of the demands for service in its 
territory were the greatest last year in 
the history of the Illinois Bell Telephone 
Co., as shown by its annual report. Ex- 
penditure for new construction in 1925 
amounted to $29,381,505; net addition to 
plant was $288.29 for each telephone 
gained. The gain for the entire territory 
was 71,200 stations of which 48,828 rep- 
resented gain in Chicago. During the 


. 


carrying capacity. Should the vibrator 
arm stop at any time, this may be due to 
an opening in the local circuit, an open 
fuse, a run down battery, or worn con- 
tacts, or it may be due to insufficient ten- 
sion on the spring or the vibrating arm 
swinging too near the magnets. Great 
care should be taken when necessary to 
clean the contacts, using very fine sand- 
paper for this purpose. Springs never 
should be adjusted while the ringing bat- 
tery is connected. Either open the circuit 
or remove the fuses. It has been found 
convenient to reverse the local circuit ‘con- 
tacts about once a week as current flow- 
ing continually in one direction has a 
tendency to roughen the contacts. It also 
is found good practice to insert in the 
ringing leads suitable resistance. This is 
necessary to limit the current output and 
prevent the burning of contacts and in- 
cidentally reduces current consumption. 


year, a new toll cable was_ installed 
jointly with the American Tel. & Tel. Co. 
between Peoria and St. Louis and the 
extension of the Chicago-Joliet cable to 
Peoria will give an all-cable route be- 
tween Chicago and St. Louis. Approxi- 
mately 1,700 miles of toll line were re- 
built as a result of the severe sleet storm 
of December 1924. The cost of restoring 
service and replacing plant destroyed by 
the storm was approximately $2,500,000. 

Gross revenues of the company from 
telephone operation were $60,944,656.51 
and telephone operating expenses were 
$43,809,668.94. Net earnings, after de- 
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ductions, were $8,236,425.90. Dividends 
of $5,600,000 were paid and the balance, 
after appropriating $900,000 for employes 
benefit reserve, was carried to surplus 
The company’s fixed capital at the close 
of the year was $183,098,496. Its bonded 
indebtedness was $49,252,900. $10,000,000 
in common stock was issued during the 
year, bringing the total up to $80,000,000. 


Southern New England Had 
Busy Year in 1925 


A net gain of 16,380 stations or 7% 
during the year 1925 is shown in the 
annual report of President James T. 
Moran to the stockholders of The 
Southern New England Telephone Com- 
pany operating in the State of Connecti- 
cut. An unusually large increase in 
traffic was experienced, both local and 
toll call increasing over 10% above the 
preceding year. Over 72 per cent of the 
toll calls in the state are now being han- 
dled by the A-B method and the marked 
increase in volume of business where 
the A-B service is available indicates 
that the improvement in speed effected 
by this method fills a real public need. 
Gross and net plant additions were $5,- 
911,000 and $4,044,000 respectively. In 
addition to many exchange additions, toll 
cables were completed between Norwalk 
and Danbury and between Waterbury 
and Meriden, as well as a link between 
Clinton and Saybrook of the ultimate 
cable between New Haven and New 
London. The balance sheet shows as- 
sets of $43,477,086 against which are 
issued $24,000,000 common stock, $1,000,- 
000 bonds and $3,000,000 advance from 
the American Tel. & Tel. Co. The de- 
preciation reserve is $10,963,008 and the 
corporate surplus is $1,660,945. Tele- 
phone operating revenues for 1925 were 
$11,101,678 and operating expenses $7,- 
796,507, leaving net revenue of $3,305,- 
171. After deductions for taxes, rents, 
etc., the net income was $2,209,612. Divi- 
dends of $1,800,000 were paid and $100,- 
0OO was appropriated to the Employees’ 
Benefit Fund. The balance of $309,612 


was carried to surplus. 


Westinghouse Issues a Catalogue 
on Instruments 
Catalogue No. 8931, by the Westing- 
house Electric and Mahufacturing Co., 
Pittsburgh, tells of instruments for alter- 
nating and direct current for use in radio 


work, in checking operation of motor 


starters and starting controllers, in power 
plants to check opens and shorts on relay 
circuits, and many others. 


Beach, Wash.—Island Improvement 
Club is sponsoring installation of a tele- 
phone system here. C. R. Granger is a 
moving factor in the work. 
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“Heart of System” 
Careful Study 


[he present-day switchboards are the 


natural development of the older types 


and comprise the features which ex- 


perience has found desirable The best 
grasp of the subject can, there tore, be 
tained by following the development 


types to those of today \n 


utline of the history of the switch- 


board sufficient for this purpose fol 


Early Switchboards 
were small rooms 


district and the 


The first exchanges 


rented in the business 


number of subscribers at first provided 


for was not often in excess of one or 
two hundred The relative number of 
business houses that had telephones was 
small and the number of calls per day 
corresponded to the number of persons 


= 
it was possible to 


reach by telephone 


\ll that was thought necessary was to 


he parties who wished to speak. 


At first there was no supervision ex 


by the operator When the oper 
+] 


time, ne connection was 


tapped to Ssee€ i! the parties were fin- 


ished It was seldom that a _ party 


number at a 


Wantec more tnan one 


time, if he did, he had to wait an 


At this time all the subscriber lines were 


l of metallic conductor and 
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SPECIAL CORRESPONDENCE 


not spoken when the connection was 
taken down, this came about in this 
way \fter asking the operator for the 
number required the subscriber would 
ring but if he rang before the connec- 
tion was completed the wanted sub- 
scriber would not get it and when he 
rang again the connection would be 
taken down because the clearing drop 


This 


troduction of ringing keys, 


led to the in- 


one for each 


would be operated. 
pair of cords, and arranged to ring on 
the calling cord. 
The Next Step Added to Listening 
Key 

It was only a short step from this to 
keys to make 
same time the oper- 


provide listening super- 
vision easier at the 
ator’s telephone was incorporated in the 


The 


was the use of 


board. next great improvement 


two-wire lines in place 


of grounded lines. 


Later additions were, a ringing key 


for the answering cord, the chest trans- 


mitter and combining the drops and 


jacks and listening and ringing keys. 


The multiple switchboard was a very 


early development, early installations 
using five-point break jacks and later 
three-point branching jack as is now 


central battery multiples. 


Magneto Switchboard Maintenance 


Deserves Study 
The magneto switchboard today con 


stitutes a large and important class of 


equipment and its maintenance deserves 


careful study. 
The heart of a telephone system is the 


switching apparatus. If this is defective 
the whole plant sutfers. It also happens 
to appear to be the most complicated 


part Therefore, it is well understood 


the rest of the apparatus should be quite 
simple. 


} 


To demonstrate how simple a_ cord 


it has been drawn so as to show 


Calls for 


composed of four circuits 
(1) a circuit to connect the 
subscribers so that they can talk; (2) a 
circuit to enable either subscriber to be 
called; (3) a circuit to enable the oper- 


eircuit is 
which are: 


ator to answer the calls and supervise 
them; (4) a circuit to operate a clear- 
These circuits are shown in 
2 and 3. 


ing signal. 
Figures 1, 
shows the circuit (1) used 
to connect the subscribers, it shows at 
the left a plug marked A which is used 
t referred to as 


Figure 1 


to answer a call and is 
the answering plug. 
Next to the right is shown a spring 
assembly of six springs, the two longer 
springs with curved ends are separated 
at the curved part by moving a lever or 
key at the wish of the operator. They 
are shown in the normal position. This 
is the through or talking position. 
When the lever or key is thrown it 
will be evident that the two long springs 
break contact with the two inner 
springs against which they are shown 
resting, and will then connect with the 


will 


two outer springs 

Such an assembly of springs operated 
by a lever is called a key and this is the 
ringing key for the answering 
R A. Next on the right is 
another assembly of springs marked S. 
It will be noticed that the inner springs 


cord 


marked 


are different. They do not connect with 
the moving springs at any time but are 
and when the 
key is operated they connect with each 


other 


given a “set” outward 


There is one other difference in this 
key which is not possible to show on a 
It is a locking key, that is, it 


stays in the position in which it is re- 


drawing. 


leased. Ringing keys return to the nor- 
when released; they are 
This key is the listening 
key and perfotins two duties; closing 


mal position 
non-locking 
+} 


the operator’s battery circuit by means 
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operator's circuit with the subscribers’ 
talking circust. 

On the right of the listening key is 
another ringing key, in all respects re- 
sembling the one first described; this 
one is used to ring on the calling cord, 
marked R. C. 
shown another plug marked C, which 
in the calling plug attached to the calling 
cord 


At the extreme right is 


The lines drawn between these pieces 
of apparatus represent wires and are 
mostly -double cotton covered tinned 
copper wire. The outer covering of 
such wire is colored so as to distinguish 
wires of different circuits. The wire 
is supplied in twisted pairs, the pairs 
consist of a colored wire and a plain 
return wire, one marked wire being sufh- 
cient in each pair. 

Still referring to Figure 1, it will be 
seen that, if a subscriber has been an- 
swered with the answering plug and the 
calling plug has been inserted in the 
jack of the wanted subscriber, the wires 
will form a connection between the sub- 
scribers. Tracing this out it is seen 
the circuit extends from the tip of the 
answering cord to the center spring of 
the ringing key, to the inner spring of 
the same key, to the inner spring of the 
ringing key for the calling cord, to the 
center spring of that key, to the tip of 
the calling plug, to the called subscriber 
and back on the return wire not shown, 
to the sleeve of the calling plug, to the 
center spring of the ringing key, to the 
inner spring of the same key, to the 
inner spring of the ringing key of the 
answering plug, to the center spring, to 
the sleeve of the answering plug, to the 
calling subscriber and back, not shown, 
to the tip where we started from. 

This circuit is a two-wire circuit 
which must be kept free from trouble. 
It has some associated circuits which 
must also be kept free from trouble. 

The talking circuit has been rather 
fully described because it has been under- 
stood it will not be necessary to go so 


springs of the listening key, but in the 
through position shown that circuit is 
not complete and so no current can flow 

Mention has been made of combining 
the listening and ringing keys. This 
is accomplished by using one lever to 
operate two spring assemblies, as shown 
at the right, the two spring assemblies 
face each other for this purpose. 

The Signalling and Clearing-out 

Circuits 

Figure 2 shows the same plugs and 
keys as Figure 1, the wires shown in 
Figure 1 are left out. 

This drawing shows the last two cir- 
cuits of the four which together make 
a cord circuit, they are the signalling 
circuit and the clearing circuit. The 
wires are here shown as_ broken lines, 
the signalling circuit is a series of dashes 
and the clearing circuit a series of dots 
and dashes. It is convenient to dis 
tinguish between these circuits and those 
shown in Figures 1 and 3, therefore 
wires are drawn in four ways as fol- 
lows: Talking circuit, thick lines; oper- 
ator’s circuit, thin lines; signalling cir- 
cuit, broken lines; clearing circuit, 
broken and dotted lines. This will be 
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appreciated when all four circuits are 
drawn on one sheet. 

Referring to Figure 2 it is seen that 
on the outside springs of key R A there 
are three wires. They are: A_ short 
bridge to the outside spring of key R C, 
a short bridge to the next key and the 
third wire goes to the supply of signal- 
ling current. In each side of this last 
pair of wires there is a device; in one 
side is a buzzer and in the other a 
lamp. The buzzer informs the operator 
if she is ringing on a normal circuit and 
is an audible signal; the lamp is only 
required if there is more than one oper- 
ator using the supply, it is helpful in 
saving the dry cells of pole changers in 
any case where they are used. 

In small offices where the number of 
night calls is small the machine ringer 
is often stopped at night and a hand 
generator 1s used. 

A switching key is shown’ which 
changes the connections for this. The 
hand generator is shown just below, the 
power generator or pole changer is not 
shown, it is connected to the punching 
marked P G. The switching key is 
shown in the normal position: when the 
hand generator is in circuit. Throwing 
this key disconnects the hand generator 
and connects the power circuit. This is 
easily traced. The hand generator is on 
the inner springs, the power generator 
on the outside springs, the center 
springs go to the output. 

When key “R A” is thrown the 
ringing circuit is connected to the an 
swering plug and when key “R C” is 
thrown the ringing circuit is connected 
to the calling plug “C.” Referring now 
to the clearing circuit it will be seen in 
Figure 2 that the inside springs of the 
key “ R C” are.connected to the clear- 
ing drop. It will be remembered that 
these inner springs form part of the 
talking circuit, so that the clearing drop 
is connected to the talking circuit. This 
does not cut down the volume of the 
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speech to any serious degree because the 
drop is so constructed as to absorb very 
little of the high frequency talking cur- 
rent. It will operate when either sub- 
scriber rings off 
The Operator’s Telephone Circuit 
Figure 3 shows the same plugs and 
which 


kevs and in this case the wires 


shown in Figures 1 and 2 are left 


were 

out: at the same time it will be kept in 
mind that they are there. Figure 3 has 
the lines drawn which represent the 


wires of the operator’s circuit 
There are really two circuits here, the 
primary 


called 


transmitter circuit, called the 


circuit, and the receiver circuit, 


the secondary circuit 


In the position in which the listening 
key is shown both circuits are open. At 
T B the wires from the transmitter bat- 
tery are connected. They are not shown 
because the battery is not part of the 
switchboard 

When the listening key “S” is thrown 
both circuits are closed; the center 
springs then connect with the outer 
springs and the inner springs connect to 
gether 

Tracing the primary circuit first 
From connection “‘B” to the transmitter 


T,” to the primary winding of the in- 


Telephone Business Is Booming 
in Spain 

Madrid, Spain—Announcement is mad 

by the International Telephone and Tele- 

Corp. that a 


Electrica 


, 7 
graph new company, the 


Standard Sociedad Anonima, 


has been organized in Spain for the 
manufacture of telephone apparatus and 
will be afhili- 


equipment. This company 


ated with the International Standard 
Electric Corp., formerly the International 
Western Electric Co., which was acquired 
last year by the International Telephone 
and Telegraph Corp. It will take 
the Barcelona factory and other proper- 
ties of the Telefonos Bell, S. A., 


Standard 


over 


a sub- 
sidiary of the International 
Electric Corp. and will begin, immediate- 
ly, the erection of a telephone cable fac 
tory in Santander and an apparatus fac- 


in Madrid. 


facturing activities is because of the rap- 


tory This increase in manu- 
idly expanding requirements of the Com- 
Nacional de 


which was organized by the International 


pania Telefonica Espana, 
Telephone and Telegraph Corp. in asso- 
ciation with a group of Spanish bankers 

The Duke of Alba is president of the 
new company, and on the executive com- 
him are the Marques de 
Messrs. 


Baker, Dodge and Proctor. 


mittee with 


Urquijo and Behn, Pingree, 


Brussels, Belgium.—There are now 


347 telephone exchanges in operation in 
total of 105,026 sub- 


Selgium, with a 


scribers 
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coil “P,” to the lower inner 
spring of the listening key “S,” to the 
upper inner spring and back to connec- 
tion “T,” through the transmitter bat- 


tery completing the 


duction 


” 


not shown, to “B, 
circuit. 

Tracing the secondary circuit: From 
the left hand end of the secondary wind- 


ing of the induction coil S” trace the 
wire to the top spring of the speaking 
key “S.” Now it will be remembered 


that the center springs of this key are 
sub- 
this 


secondary 


connected to the sides of the 
talking 


which 


two 


scriber’s circuit and it is 


circuit, completes the 


circuit, continuing them from the top 


spring of the key “S” to the center 
spring of the same key, to the sub- 
scribers’ talking circuit, to the center 
spring of lower side of key to outer 


spring, to the receiver “R,” to the right 


hand end of the induction coil, through 


the secondary winding to the point 


where we started. This is the condition 


of the circuits when the listening key 


“S” is thrown. 


As the 


any of the 


operator’s circuit is used by 


circuits the wires are 


to key as 


cord 

extended indicated 

top of the drawing by the words, 
next key.” 


from key 
at the 


“to the 


Franc’s Fall Raises French 
Rates 
Further fall of the 


followed by a 


Paris, France 


franc has been fresh in- 
crease in foreign telegraph and telephone 
The 


multiplied by 5.3 for 


rates. basic rate now has to be 


international mes- 
sages, as compared with a multiplication 
of 4 at the beginning of August, 1925, 
1925, 


Contrary to the practice obtain- 


and by 5 on December 10, says 


Reuter. 
ing hitherto, substantial increases have 
also been made in French colonial rates, 
the same multiplier index being applied 
as for international telegrams except in 
the case of French 


messages sent to 


colonies by wireless, or via Dakar, in 


which case the basic rate will be mul- 


tiplied by 3.5 only. 
Tokyo Orders American Auto- 
matic Exchanges 

New York City—lInternational Stand- 
ard Electric Corp., formerly the Interna- 
tional Western Electric Co., has received 
through its subsidiary, The Nippon Elec- 
Ltd., 
offices in the Tokyo district, involving a 


tric Co., an order for five automatic 
total of approximately 14,200 lines, initial 
equipment. A supplementary order is for 
14,900 message registers, and apparatus 
for forty-two positions of call indicator 
equipment. 

Spokane, Wash. Interstate Utilities 
Co. construction program for 1926 calls 
for expense of $200,000, according to E. 
R. Hannibal, supt. 
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Russian Telephone Rebuilding to 
Be Done by Americans? 


Warsaw, Russia. 
ment’s intention to 


The Soviet Govern- 
spend $100,000,000 
in raising the telephone service in Russia 
to modern standards involves invitation 
of the co-operation of large American 
electrical companies. Russia has at pres- 
ent only one telephone to about every 
1,160 people; during 1922 the number of 
telephones in Petrograd decreased from 
some 40,000 to 8,966, though the popula- 
tion of the city increased by 300,000; 
while in Moscow, the headquarters of 
the Soviet, telephones decreased from 
more than 54,000 to about 25,000, in the 
face of an increase of population, dur- 
ing the same period, of some 500,000. 
The government desires to increase the 
number of telephones in the country 
from 120,000 to 1,000,000, linking up the 
village widely-scattered 
anxious to establish 
long-distance communication with War- 
Berlin, and London. It is 
understood that the International Stand- 
ard Electric Corporation has informed 
the Soviet Government that it is not 
prepared to re-enter Russia until it nas 
been compensated for the confiscation of 


centers over 


areas. It is also 


saw, Paris 


its plant, which was nationalized by the 


government after the revolution. The 
Government, while making no guaran- 
tees, is said to be willing to discuss 


terms for a reasonable adjustment of 
the claim. 


Rebuilding Is Lively in Jugo- 
Slavia 

Jugo-Slavia.— When the 

Kingdom of the Serbs, Croats, and Slo- 


venes was created, its telephone and tele- 
graph lines were in complete disorder, 


Belgrade, 


and the entire pre-war system in Serbia 
had been destroyed. The Jugo-Slavian 
Ministry of Posts and Telegraphs had 
to practically rebuild the systems. The 
services now rendered are adequate, and 
not only are all centers of the country 
Belgrade and 
Zagreb have direct lines to the capitals 
of all the neighboring countries, except 
Italy, this line extending only to Trieste. 
\t the end of 1924 there 14,605 
kilometers of telephone lines with 27,- 
457 subscribers, and 20,039 kilometers 
of telegraph lines. Since 1921 new tele- 
phone lines have been put in service be- 
tween Belgrade and a number of cities, 


connected by wire, but 


were 


and it is said by commerce reports that 
27 telephone and telegraph lines are now 
under construction. 


Caracas, Venezuela—The Government 
of Venezuela recently granted a conces- 
sion to install and operate an automatic 
telephone system throughout the coun- 
try. Work must begin 
months. 


within six 
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PIKE POLE METHOD OF POLE 
TESTING. 

The “Pike Test” is one method of test- 
ing poles and shall be applied wherever 
the means are available, as described 
below : 

(a) Use standard pike or pike pole 
cut to an eight-foot length. 

(b) Apply the pike test to both sides 
of the pole at a height of about ten feet 
from the ground and at a right angle to 
the direction of the lead. 

(c) Rock the pole sufficiently to de- 


SNe 


vay, 
KX 


NEESER 
"a 


oe, 


A? 


LAYS 


% SENET, 
vAV NAW 

AUN ANA, 
INAV NAVY NAY NAY, 








JOINT POLE LINE HAZARDS. 

Certain hazardous conditions which 
may arise in joint pole line construction 
are pointed out in a recent number of 
“The Travelers’ Standard.” Sometimes 
there is a disposition to “let George do 
it,” in the case of certain minor details 
of repairing, inspecting and maintaining 
the poles. For example, the employees 
of one utility may make alterations or 
repairs in a non-standard way which 
may not comply with established safety 
principles. Employees of the other util- 





A Pole Which, Tested from the Road Side, Withstood the Test, Broke When It 
Was Tried from the Field Side. 


termine its condition. If the pole cracks 
or breaks, it shall not be climbed with- 
out first safeguarding it by substantial 
guying. 

Note—A report shall be made promptly 
to the foreman or wire chief of all cases 
where a pole is cracked or broken in 
testing. 

(d) Particular care must be exercised 
when applying the pike test to poles 
where the breaking off would be likely 
to cause it to fall and bring it, or the 
plant supported by it, in contact with 
other aerial plant, interfere with traffic 
or cause property damage or injury to 
others. 

(e) Test pikes shall be carried at all 
times by construction and line gangs and 
by all employees using vehicles, whose 
duties require them to climb poles re- 
quiring tests. They shall also be located 
in central offices and storerooms at such 
points as are designated by the district 
head.—“Bell Telephone News.” 


ity may fail to note the condition and 
the records show that accidents occur 
abundantly under these conditions. 








great care that his body or the tools 
which he may have with him do not 
come into contact with a live wire while 
he is in contact with a grounded device 
or a circuit of different voltage. Ample 
climbing space (it should never be less 
than 24 inches wide, when measured 
horizontally ; and, preferably, should be 
at least 30 to 36 inches wide, according 
to voltage) is particularly desirable 
when wires of a communication or sig- 
nal circuit are above the wires of a 
light and power company. 

The agreement between companies 
jointly using a pole line should be spe- 
cific regarding the standards of con- 
struction that are to be followed. Stand- 
ards of construction and methods of 
work that have proven eminently safe 
on individual pole lines may prove to 
be extremely hazardous to the work- 
men of all companies on joint pole lines. 


WHAT DO YOU KNOW 
ABOUT THIS CIRCUIT? 


A Canadian subscriber submits a 
sketch and asks us to give our opinion 
as follows: 

“Would you please give us your opin- 
ion on phantom circuits worked with push 
buttons for calling central on two lines 
in accordance with accompanying dia- 
gram.” 

In answer, we must say that we have 
had no experience with the type of cir- 
cuit indicated, but our tirst impression is 
not favorable because of the unknown 
difficulties of maintaining balance of 
phantom circuits. There would seem to 
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“What's Wrong with This Picture?” Canadian Asks. 


Lack of proper spacing, both vertically 
and horizontally, introduces an impor- 
tant hazard. The lineman must exercise 


be no reason for this arrangement if only 
one telephone is to be used on a line as 
shown in the sketch. The condensers and 
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| THE WAR DEPARTMENT OF 
| THE UNITED STATES OF AMERICA | 


|} RECOGNIZES IN THIS AWARD FOR DISTINGUISHED SERVICT 


| THE LOYALTY ENERGY AND EFFICIENCY IN THE PERFORMANCE 
OF THE WAR WORK BY WHICH 
‘The American Celephone .€ Cdegraph Company 
| AIDED MATERIALLY IN OBTAINING VICTORY FOR THE ARMS 
OF THE UNITED STATES OF AMERICA IN THE WAR WITH 


| THE IMPERIAL GERMAN GOVERNMENT AND THE [MPFRIAL 
AND ROYAL AUSTRO-HUNGARIAN GOVERNMENT 


Cster,. ‘ee 




















, ele phone Preparedness 





Nine years ago, when this nation 
was preparing for war, it found the 


Bell Telephone System ready for| 


service at home and abroad. The 
war found the Bell System prepared. 
From its technical forces so needful 
to meet our war-time activities in this 
country, fourteen battalions were 
organized to carry to the front the 
highest developments of the tele- 
phone art. No other nation had so 
complete a system of communication 
to aid in mobilizing its resources. No 
other nation was able to put into 
ithe field a mili communication 
system of equal effectiveness. 

Fifty years ago Alexander Graham 
Bell, the inventor of the telephone, 
gave to the world a new art. He had 
the vision of a nation-wide telephone 


|system by which people near at 


hand and far apart could talk to 
one another as if face to face. He 
foresaw a usefulness for the tele- 
phone which could not be achieved 
without innumerable developments, 
inventions and improvements, to 
him unknown. But not even he fore- 
saw the marvelous applications of 
telephony which gave to the Ameri- 
can armies that fighting efficiency 
which is possible only when there 
is instant exchange of complete 
information. 

Since the completion of its service 
in time of war, the Bell System has 
devoted itself to the extension of the 
telephone art as one of the t. 
agencies for the development of the 
pursuits of peace. 





AMERICAN TELEPHONE AND TELEGRAPH CoMPANY 
AND ASSOCIATED CoMPANIES 





\ SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
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the grounded drop circuit introduce ad- 
ditional places where unbalances might 
occur and there will be a certain amount 
of transmission loss in both the physicals 
and in the phantom circuit due to the 
fact that the two condensers in series 
are bridged across. If any of our read- 
ers have had experience with this type of 
circuit we would be pleased to hear from 
them. 


ANOTHER PHANTOM TRANS- 
POSITION PROBLEM 

Phantom transposition problems. still 
continue to come into this department, in- 
dicating the wide interest in this type of 
circuit. An Oregon subscriber sends in a 
sketch (Fig. 1) and asks for the proper 
transpositions for the various circuits. 


section. Circuits 7, 8 and 9, 10 will have 
the regular physical transpositions but 
will have no phantom transpositions. If 
these circuits are to be phantomed in the 
future, a type 1 phantom transposition 
should be cut in on every “C” pole and 
additional side circuit transpositions 
should be cut in on circuit 7, 8 on the two 
“D” poles. The entire layout will be 
clear from the sketch shown in Fig. 2. 


BUGS WE HAVE SHOT. 

Man installing magneto telephone in 
small town hardware store. Desk set 
being desired on office desk which was 
placed against partition, back of which 
was stock room. Man decided to do a 
good job and have wiring concealed. He 
bored through the back of roll top desk 
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This layout lends itself readily to the 
standard transposition scheme as the dis- 
tances from A to C and from C to D 
are each eight miles, which is the length 
of a standard transposition section. Since 
the circuits on pins 1, 2 and 3, 4 are to be 
phantomed, these circuits should be 
transposed as shown in Fig. 2, making a 
standard section between A and C and 


and partition in one operation, passed the 
desk set cord and mounted terminal 
block and batteries in stock room. That 
night when subscriber started to close 
desk, it refused to operate and investi- 
gation disclosed a %” hole both through 
back of desk and roll top. The adjust- 
ment was made by Local Manager.— 
Contributed. 
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another standard section with the same 
transpositions between C and D. Cir- 
cuit 5, 6 should be transposed according 
to the regular scheme throughout its 
length, although it does not run the en- 
tire distance of the first transposition 


The Newark (O.) Telephone Co., W. 
L. Cary, purchasing agent, is in the mar- 
ket for cable, messenger, hardware, wire 
and other supplies needed for its 1926 
extension program estimated at $25,000 
worth. 


Vol. 30, No. 4 


Harry Faris Enters Engineering 
Field 

Kansas City, Mo.—Harry N. Faris has 
resigned as southwestern division man- 
ager for the Kellogg Switchboard and 
Supply Co. to engage in telephone engi- 
neering work. He has been retained as 
technical engineer for the United Tele- 
phone and Electric interests with head- 
quarters at Abilene, Kan. Faris’ many 
years of successful experience in the 
telephone industry qualify him to serve 
with satisfaction in handling the engi- 
neering problems that confront the Inde- 
pendent companies. His business among 
the southwestern companies, with whom 
he is especially well acquainted, already 
has assumed pleasing proportions. 

Mr. Faris has his headquarters at 308 
West Sixth street, Kansas City, Mo. 


Chicago to Have Independent 
Meeting Oct. 12-15 

Chicago, I1l—Chicago’s Hotel Sher- 
man again will house the annual conven- 
tion of the U. S. Independent Telephone 
Ass’n, yaccording to an announcement 
made by C. C. Deering, secretary of the 
association. The dates set for the con- 
vention are October 12-15. 


C. M. Kelly Named by Graybar 
for New England 

New York City—Graybar Electric Co. 
has appointed Charles M. Kelly district 
sales development specialist for New 
England territory, with headquarters at 
Boston. Mr. Kelly will be in charge of 
all engineering work in connection with 
the sale and installation of public ad- 
dress equipment and other applications of 
electrical amplification apparatus. 


Tri-State Figures for 1925 

St. Paul, Minn.—The annual report of 
The Tri-State Telephone and Telegraph 
Company shows that the company now 
has over 100,000 stations and a gross rev- 
enue slightly in excess of five and a quar- 
ter millions of dollars. Since 1921 the 
gross revenue has increased from $4,- 
150,877 to $5,272,985. Telephone operat- 
ing expenses amounted to $3,327,280 and 
net telephone operating income was $1,- 
838,040. After adding non-operating in- 
come and deducting rents, taxes and in- 
terest charges the net twncome available 
for distribution was $1,077,009, an _ in- 
crease of 11.35 per cerit over 1924. Divi- 
dends of $749,135 were paid and $327,874 
was carried to surplus. The company 
has adopted the continuing five-year pro- 
gram as a basis for its annual budget, 
and the directors anticipate an expendi- 
ture of $1,572,300 for extensions and bet- 
terments in 1926. It is probable that no 
new financing of any magnitude will be 
required in 1920. 
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MADE IN JU, S. A. 


Shake! We're having 


our fiftieth birthday, too 
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and Telegraph Wire 


Molded Composition 
(Registered Trademark) 





Crapo Patents 
A New Marvelous 
Molding Compound 


“STAR-INSULATE” 
Receiver Cases 
Mouthpieces 

Kar Caps 


Non-Peeling 
Non-Cracking 






At last the Telephone and Electrical In- 
dustry is assured longer life and lower 
maintenance on galvanized wire con- 
struction through our new and improved 
patented Galvanizing Process, which 
insures a wire with Non-Peeling and 
Non-Cracking Zine Coating. Now in 
full commercial production. Carried in 
stock by Representative Supply Jobbers. 
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gees 


Are Everlasting! 


No other compound 
equals 
“Star-Insulate” in 
strength or finish. 
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Ss lustration at right shows what hap 
—s never mtegesn pie ocess galvanizing, W nite Resilient—Unbreakable: 
eet lustration at left shows assured re Black or Semi-transparent: 
. sults of Crapo process—(patented) Anti-septic! 
M , 40" "top Y t4° We mold all 
Galvanized Steel Strand ands os 
" — Receiver Cases 
Mouthpieces. 





Standard or Commercial, Siemens-Martin, High Strength 
and Extra High Strength Grades 


Indiana Steel & Wire Co., Muncie, Ind. GENERAL INSULATE CO. 


1004 ATLANTIC AVE. BROOKLYN, N. Y. 
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**Sooners’’ Hold Big Joint 
Utility Meeting at Tulsa 


By P. KERR HIGGINS 


Tulsa, Okla—Oklahoma is _ having 
wonderful success in co-ordinating the 
purposes and aims of the Public Service 
companies by bringing together the sev- 
eral divisions of this service in an annual 
convention. Each year shows a decided 
improvement and it was an_ inspiring 
sight to see more than six hundred dele- 
gates gather at the annual banquet on 
March 10 in the crystal ball room of the 
Hotel Mayo. This convention seems to 
grow bigger and better each year and the 
officers deserve great credit for the pep 


instruction was quite interesting and 
helpful. 

This year the registration was over 
eight hundred against six hundred and 
sixty last year. All of the division meet- 
ings were well attended. 

Earl Jennings, transmission engineer, 
and his assistant, Mr. Ralston, of the 
Bell Telephone Company, Oklahoma City, 
gave an exceedingly interesting -and in- 
structive lecture and practical démonstra- 
tion of the many difficulties found in 
maintaining a high degree of transmis- 





TONE TESTING SET FOR MAGNETO OFF/CES 


TO TEST RECEIVER 
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Fig. 1—Tone Testing Set Recommended by Oklahoman. 


and enthusiasm which they have in- 
stilled in the membership. They seem 
to believe firmly in one of the favorite 
quotations of the star speaker at this 
meeting, Mr. Douglas Malloch of Chi- 
cago, Ill., which reads: 
“If you can’t be the highway, then just 
be the trail, 

If you can’t be the sun be a star; 

For it isn’t by size that you win or you 
fail— 

Be the best of whatever vou are!” 

Mr. Malloch, who is a well-known col- 
umnist and poet, kept the banqueters not 
only deeply interested, but in a merry 
mood throughout his witty lecture on 
“Husbands and Wives.” The Insulators 
Glee Club also rendered some excellent 
selections during the banquet. The South- 
western Bell Telephone Company gave a 
ball in honor of the Golder Jubilee of 
the invention of the telephone and the 
ball room was entirely filled with public 
utility men and women. 


The telephone program was quite good, 
but like the marriage feast at Cana of 
Gallilee, the best was served up last, 
when most of the delegates had left for 
their homes. Miss Barnes conducted a 


fine operating school and Mr. Gustavson 
of Fredonia, Kans., Mr. L. W. Scherer 
of Yale, Okla., and others gave fine dem- 
onstrations of the use of radio in con- 
junction with telephone business and the 


sion efficiency in telephone work. The 
writer was much interested in a tone test- 
ing set for magneto offices which was 
highly recommended by Mr. Jennings. 
As this set seems to be a necessary ad- 
junct of any magneto telephone office 
and can be easily made up out of material 
on hand, I secured a copy of the circuit 
which is sh wn in Fig. 1. 

During ; after’ the regular meetings 
of the conve:.cion the ladies were well en- 
tertained by hostesses under the leader- 
ship of Mrs. J. A. Whitlow. The tele- 
phone meetings were presided over by 
E. J. Boase of Frederick, Okla. The 
new officers of the association elected for 
next year are J. A. Frates, Tulsa, presi 
dent; Major James H. Buell, Tulsa, first 
vice-president ; L. W. Scherer, Yale, sec- 
ond vice-president; W. R. Emerson, 
Oklahoma City, treasurer; E. F. McKay, 
Oklahoma City, manager. New members 
on the executive board are: Electric 
Light Division, Major James H. Buell, 
Tulsa; Gas Division, R. C. Sharp, Tulsa: 
Electric Railway Division, J. A. Frates, 
Tulsa; ‘relephone Division, E. J. Boase, 
Frederick; Manufacturers and Suppliers’ 
Division, E. B. Hathaway, Oklahoma 
City; Public Relations Division, R. S. 
McBeth, Tulsa. Messrs. E. F. McKay 
and F. W. Hubenthal are to be congratu- 
lated on the excellent work performed in 
the convention. 














In Any Soil 


ever-Creep 
Anchors 


have Superior Hold- 
ing Power 


In sandy, moist, adobe, or any 
other soils, the great holding 
surface of the NEVER-CREEP 
and its pull against solid, undis- 
turbed earth gives an anchorage 
that is unsurpassed. 


The more you look into anchor 
construction and performance 
the more you realize that undis- 
turbed earth to pull against is a 
vital consideration. Tamping 
very seldom suffices to give the 
holding condition an anchor 
needs. Moisture seeps down to 
the holding plate of the anchor 
and collects there with a great 
sacrifice of the anchor’s rigidity. 
You know how ‘these factors 
ruin holding power, so play safe 
by standardizing the NEVER- 
CREEP and get away from the 
perils -that are bound to come 
when the earth is disturbed dur- 
ing anchor installation. 


The NEVER-CREEP alone 
has the Thimbleye rod. 


Feremost wire companies pre 
fer the NEVER-CREEP. So 
will you when you learn its com 
plete story. Write us for details. 


Chance Company 


Centralia, Mo. 


Made in Canada by 
N. SLATER CO., INC. 


Hamilton, Ont. 
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Experiences With Common 


About four years ago, it became neces- 
sary to replace a magneto switchboard 
with something more up to date. Much 
time was spent in deciding what would be 
best: A universal type board, or one with 
a universal position and two all-feature 
common battery positions. As the terri- 
tory was building very rapidly and we 
were able to have continuous power, we 
decided on the latter type board and have 
not been dissatisfied with results. 

The plan had some cable, also many 
lines from three to twenty miles long. 
After careful and 
planning, it was decided to make as many 


much checking 


of the lines as possible common battery, 


5 and 10-party selective ringing. All 
lines previously were magneto, but sev- 
eral were operating 5-party selective. 

As it was impossible to arrange all the 
lines for selective ringing as soon as 
they were cut over from magneto serv- 
ice, we went over all the telephones in the 
common territory, 


contemplated battery 


cutting condensers into the ringer cir- 
cuits, instructing the subscribers not to 
use the generators when the new board 
should be cut in, and clearing the lines 
of bad joints, trees and all chances for 
How well this work was done 


With the 


large amount of twisted pair wire in use 


leakage. 
showed up on the cut-over. 
I was rather nervous when the time came 
to make the afraid 
many permanent signals would come in. 


cut-over as I was 
Forty-nine volts certainly shows up the 
weak Something over 100 lines 
were cut to full C. 


spots. 
ringing, 
in a few minutes, and much to my sur- 


B. selective 


prise only five permanent signals showed 
up. Of course, the longer lines—prob- 
ably 300 stations 
neto 


were cut into the mag- 
signal in 
About 400 stations were 


position which is lamp 
place of drops. 
made common battery. 

All of the central office magneto equip- 
ment is of the universal type with con- 
vertible circuits. fast as 


line Just as 


we could make the changes more lines 
were cut over: Reversing jacks are used 
on all 10-party lines. This type of equip- 
ment, I believe, is far ahead of the old 
reversing key for selective ringing. 
We were highly pleased with the ac 
tion of the cord and line circuits as we 
were anticipating more or less trouble due 
to faulty The plant about 


twelve years old and had grown faster 


lines. was 
than we wanted, considering the size and 
roughness of the territory 
the lines had 


Therefore, 


suffered somewhat from 


By C. W. KUGELMAN 


lack of proper maintenance. But, as be- 
fore stated, we were very well satisfied 
with the results of the cut-over. 


Common Battery Service Feasible if 
Power Is Available 

Where a territory is supplied with con- 
stant power or lighting service, there is 
no real reason for maintaining a magneto 
system of any espe- 
cially, if adequate rates may be obtained 
for common battery service. The lower 
costs of common battery telephones, and 
their maintenance when compared to the 
magneto together with 
elimination of batteries in the latter type 
will offset any additional 
common battery central office 


considerable size; 


costs of sets, 


very nearly 
costs of 
equipment. 

Should one’s plant require some mag- 
neto equipment on account of extra long 
lines, the equipment should be of the 
universal type in order that cord circuits 
may contain many features not obtainable 
or practical in straight magneto boards. 
With the universal equipment one may, 
by minor changes, cut the old magneto 
sets to common battery and still get many 
years of service out of them; or replace 
a few with common battery sets at once, 
using the replaced sets for new subscrib- 
ers or replacements on the longer lines 
which have to be maintained magneto. 

A great many magneto plants are in a 
more-or-less bad condition, due to being 
operate, to some extent, with 
poorly insulated or otherwise bad lines. 
While we all know ti. @¢ conditions 
should not exist, we also iwow they do 

localities. The magneto 
entitled to just as good 
service as the one on the common battery 
plant. 


able to 


exist in many 


subscriber is 


By making your plant at least partly 
common battery, you will have to spend 
some money at first but you will save 
later, as a poorly maintained magneto 
plant is more expensive than a well main- 
tained common battery one. Particularly 
so, if you do not consider the good will 
of your subscribers as one of your best 


assets, 
Poor Lines Cause Prejudice Against 
Common Battery Service 


Many no doubt will recall that several 


years ago some companies built long 
common battery farm lines of 14 iron 
wire, installing divided circuit _ sets. 
Switchboard signals were visual type, 


operating from 24 volts. For a time these 
lines operated fairly satisfactorily, with 
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Battery Farm Lines 


as many as 18 stations per line. As ar- 
resters were installed with each station, 
more or less trouble was experienced 
from lightning; carbons being of the soft 
type would ground lines very easily dur- 
ing almost any storm. These grounds 
were not always easy to locate, as some 
bells would ring and others nearby would 
not. As a condenser was used in sets 
whose bells rang from the wet side of 
the line, it was a rather difficult task; 
at times, to locate the grounds. 

After about one year’s time, subscrib- 
ers had difficulty with transmission, so 
sets with local battery talking circuits 
were installed. This cleared up the trans- 
mission problem, but about the time all 
sets were changed, the lines began to 
show high resistance due to faulty joints 
and rusting wire. Investigations showed, 
at that time, that long common battery 
lines were not practical, so the instru- 
ments were changed to magneto sets sim- 
ilar to the type in use today. Divided 
circuit ringing, though never has been 
entirely abandoned, but in many cases 
has been replaced by harmonic bells, 
metallic ringing, also 8 and 10-party se- 
lective. 

While the last two paragraphs have no 
direct bearing on present day common 
battery farm lines, they were given to 
show those who have lately taken up 
telephone work why there are not more 
long common battery lines. Many of us 
have been more or less bluffed out of 
trying them again. 

Today, it is good practice to operate 
24-volt common battery farm lines with 
not over 800 ohms loop resistance, or 
10-party selective ringing. Of 
course, where one has 40 volts, much 
longer lines may be operated. But bear in 
mind that, if you install this service, you 
must have your lines clear of grounds 
and loose connections. You also must con- 
sider the transmitters as they are the 
one big factor in transmission. 

Many present-day telephones have only 
one condenser, it being in both the sec- 
ondary and ringer circuits. In order 
to eliminate leakage where the bells are 
cut to ground, another condenser (1 or 
2 M.F.) must be cut into the ringer cir- 
cuit, entirely replacing the former one, 
as regards the bell, for leakage preven- 
If this is not done, more or 
less battery will be shunted to ground 
and transmission will be poor; especially 
when two parties are talking on the same 
when the eavesdropper comes 


8 or 


tion only. 


line, or 
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BRACH 


VACUUM 
ARRESTERS 





at prices 
within 
your 
reach 


When the best protection costs no more, why not 
have it? BRACH arresters insure ; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 

You can readily afford BRACH Vacuum Arresters 
at our present low prices. Type 440, showr 
above, is furnished with porcelain base, fuses and 
mountings. 


L. S. BRACH MFG. CO. 


NEWARK, N. J. 
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‘DREADNAUGHT 
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“Dreadnaughts” have always 


























Get EVER- PROTECT aid in 


spring construction. 


EVER-PROTECT has proved practical and profitable 
in making many hundreds of cable installations under- 
ground without a conduit. It protects cable against 
storm damage, corrosion, chemical action, electrolysis 
and abrasion. 

In liquid form EVER-PROTECT is great for overhead 
work, protecting your cable and messengers against chem- 
ical action and other destructive influences. 

Ask your nearest jobber for complete details. 


| — National Cable 
EVER-PROTECT | Compound Co. 


CABLE COMPOUND Incorporated 
SO MITCHELL - - IND. 























NORTHERN -:- WESTERN 
BUTT-TREATING - GUARANTEED GRADES 


jae LUMBER CO.,Minneapolis.Minn. 

















“REBUILT” TELEPHONE APPARATUS and exchange equipment saves 
you 30 to 50 per cent without sacrificing quality or efficiency. 

GWITCHBOARDS Telephones Apparstus—Protection Ea ent—Cable 
Everything you need for the installation and operation a complete 
ene or Central Emergy—of the best and most reputable 
manufactu 

Feurteen years’ successful operation of our rebuilt equipment department 
puts it past the experimental stage. Quality and price will make you s 
permanent ay, posix Bo 


Address mOREBUILT™ EQUIPMENT. DEPARTMENT 
Premier Electrics Company 1800-4 Grace St. Chicage. tll. 



























WALL Service with Safety 


been favorites among fur- 
naces of this type. Safety 
and durability are guaran- 
teed by solid brazed steel 
construction throughout. A 
specially designed burner 
will melt 40 pounds of solder 
in 10 minutes and will oper- 
ate indefinitely without 
carbon trouble. Pump can 
be removed while furnace is 
in operation. 


Each ‘Dreadnaught’ secure- 
ly packed with tip for kero- 
sene. Tip for gasoline fur- 
nished only when specified. 


P. WALL MFG. SUPPLY CO. 


Pittsburgh, Pa., U.S.A. 





WALL PRODUCTS o- INDUSTRIAL USE 





A NEW CATALOGUE OF 
ALL THE STANDARD 


TELEPHONE BOOKS 


JUST OFF THE PRESS. 


Want a Copy? 


Address: 
TELEPHONE ENGINEER 


225 N. Michigan Ave. Chicago, U. S. A. 

















UNIVERSAL CYLINDER BELLOWS 


keep the switchboards and other telephone apparatus free from 
dust and dirt. One stroke produces a powerful current of com- 
pressed air that removes all dust and dirt beyond the reach of 
a rag. Carried in stock by dealers in telephone supplies, or 


write direct for literature and prices. 
P. PEIFFER 


80 LIBERTY STREET 
NEWARK, N. J. 











Creosoted Wood Conduit 


Railroad Ties, Bridge Timbers, Piles, Poles, Paving Blocks 
and Lumber—Manufacturers of Cross Arms, Signal Trunking 
and Wyckoff Conduit for Underground Wires. 

The Wyckoff Pipe & Creosoting Company 
Established 1881 
OFFICE: 522 Sth Ave., N. Y. WORKS: Portsmouth, Va. 
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on the line. It is not absolutely neces- 
sary to have a break contact in the ringer 
circuit to the the bells, 
where the receivers are on the hook, are 
on one side of the line to ground anyway. 
Only the telephone in use would have 
its bells clear from the line. 


hookswitch as 


Ten-Party Service Is Feasible 

I do not know how many are using 
five frequencies in ringing, that is 30-42- 
54-66 and 16 or 20 cycles, but I do know 
that it is a satisfactory way of operating 
10-party lines several length. 
The older type frequencies, 33%, 50, 
6624 and 16%, which allow 8-party selec- 


miles in 


tive has been giving good satisfaction for 
several months. The 4 and 5-party selec- 
tive are, of course, being operated metal- 
lic. 

On our system, all circuits having di- 
vided ringing have a Cook No. 2 ar- 
rester installed with each instrument; no 
different ideas 
arresters. I can speak 


fuses. There are many 
regarding 


trom 


only 


past experience with other types 


have come to the conclusion that 


lock 


and | 


the carbon meets the require- 
ments. 


As our main exchange is growing very 


fast, we figured for quite a while as to 


just how to number the 8-party lines 
and where to place the jacks in order to 
not disturb the standard multiple lay-out. 
Finally, we decided, as there were to be 
40 lines to start with, to mount the an- 
swering jack directly following the stand- 
ard answering jack lay-out and to mount 
the multiple jacks in the about 
1,000 lines ahead of the present multiple. 
This 1,000 
lines and throws future answering jacks 
this mate- 
rially interfere with the standard growth. 
Further, should the 40 filled 
to capacity, one operator might not be 


able to handle them: therefore, with the 


space 


allows a growth of future 


one position ahead; does not 


lines be 


scheme used, she will have help from 
either side or can help others should oc- 
casion require. This is impossible with 
a magneto position. 


As the 


line, quite a bit of thinking was required 


numbering scheme was next in 


on that subject, as the local lines were 
up to the 3,500s and the magneto num- 
bers picked up 3,600. To avoid 
getting into a word prefix or five figures, 
we made the prefix 0, using the scheme 
0101—0102, etc., up to and including 0139 
for the tip side, and 0140—0141, etc., for 
the ring—or, 2-wire multiple, 


with 


in our case 
Sleeve side. From the first strip of mul- 
tiple, the cables are run to the 


mediate 


inter- 


frame, all reversing being done 
there. 

As two spaces are between the top of 
the 0120—0139 strip and the 0140—0159 
strip, there is no danger of the operator 
ringing on the 


Should a 


the called 
call for a party 
same or opposite side of the line, 
tone 


wrong side of 


line. party 
on the 
notifies the 


a distinctive revertive 


TELEPHONE ENGINEER 


operator that the party calling wants 
some one on the same line. She then has 
the party calling, hang up for the ring. 
As this kind of a call seldom comes in 
most of the operators probably do not 
know what jacks are associated, the ordi- 
nary busy test is always on when any 
of the lines are busy. 

I believe any plant will be fully justi- 
fied in cutting as many long lines as pos- 
sible to common battery selective ringing, 
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thus doing away with trunking to mag- 
neto positions; also, depending on prob- 
ably one operator answering quickly, and 
properly supervising magneto subscribers. 

If your territory is large, leads heavy 
and lines long, you will find money well 
spent if invested in 19 or 20-gauge cable 
(preferably 19) and frequent terminals 
cut in to care for your rural subscribers, 
thus giving them practically city serv- 
ice. 


Harrison, French Battery Executive, 
Stars as Industrial Producer 


G. Charter Harrison, who was elected 
to the directorate and appointed vice- 
president at the last directors’ meeting of 
the French Battery Company in Madison, 
Wis., 


and experience equalled by few executives 


brings to his new work an ability 





Harrison 


G. Charter 


in modern American business. The action 
of the board was taken as a recognition 
of Mr. 


ments 


Harrison’s outstanding achieve- 


as general sales manager of this 


corporation since he joined their forces 
last fall. 

Reports of the greatest gross business 
in the eight months of Mr. Harrisun’s in- 
cumbency, with monthly sales records 
far surpassing those of similar periods in 
other years, are reflections of previously 
National 


Royce, 


with the 
Rolls 
Mill Company, 


demonstrated success 
Cash Register Company, 
Ltd., Rolling 


the reorganization of the old N. Rumely 


American 


Company, now the Advance Rumely 


Company, the installation of modern 
methods of cost accounting and cost sys- 
International Silver Com- 
pany, American Thread Company, Hayes 
Wheel 


and others of like calibre, in addition to 


tems for the 


Company, Chase Bag Company 


a successful career as a partner in the 


London firm of chartered accountants and 


industrial engineers of Baker, Sutton and 
Harrison that was dissolved because of 
conditions brought on by the World War 
in May, 1918. 

“Who’s Who in Engineering,” 
provides this interesting data on 


1922-3, 
Mr. 
Harrison : 

“Originator of scientific methods of 
cost predetermination, representing appli- 
cation of scientific management princi- 
ples in cost accounting; also developed 
scientific co-ordinated cost, planning and 
production methods ; introduced his meth- 
ods in some of largest industrial estab- 
lishments in country; author, “Cost Ac- 
counting to Aid Production” (series of 
nine articles in Industrial Management 
Magazine, 1918-1919); also book, same 
title, 1920. Asso. mem. A. S. M. E.; asso. 
Inst. Chartered Accountants of England 
and Wales; mem. Am. Econ. Assn. Rec- 
reations, motoring, photography. Club, 
Railroad (New York).” 

Through an arrangement with J. B. 
Ramsay, president, and the directors of 
the French Battery Company, Mr. Har- 
rison is retaining his interest in the firm 
of Stevenson, Harrison & Jordan, prom- 
inent New York industrial engineers. 





More Construction Is Planned 
for 1926 

The Lanier Telephone Exchange, of 
Hartford, Ala., W. M. Lanier, Mgr., ex- 
pects to put in 20 miles of No. 10 B. & S. 
copper wire this season and make some 
general repairs. In the market for cop- 
per wire. 

The Rural Telephone Co., of Knox, 
Pa., H. K. Dietterick, Mgr., will want 
line materials for the general repairs it 
contemplates. 

The Wautoma-Mt. Morris Farmers 
Telephone Co., of Wautoma, Wis.; L. H. 
Larsen, Sec., is in the market for wire, 
cross arms, braces, bolts, insulators and 
pins. Three additional circuits to Silver 
Lake are to be built. 





Any telephone book _pub- 
lished may be bought from 
TELEPHONE ENGINEER. 











42 


Max Hosea Heads Merger of 
Indiana Properties 

Indianapolis, Ind—Max F. Hosea, one 
of the leading Independents of Indiana, 
is a prime mover in a merger of seven 
Indiana companies under the banner. of 
the United Telephone Co. The seven 
properties to be merged are the LaGro- 
Andrews Telephone Co., J. C. Eck- 
hart Telephone Ge., Burlington 
Telephone  Co., Kirklin Telephone 
Co., Matthews Telephone Co., Summitt- 
ville Telephone Co., and Citizens Tele- 
phone -Co. Other incorporators of the 
company are S. R. Brewer, W. M. 
Turner and Harley and Ernest Hodson. 


Holliday Resigns as Sec.-Treas. 
at Jacksonville, Ill. 
Jacksonville, I1l—W. W. Holliday, for 
20 years associated with the Illinois Tele- 
phone Co., has resigned as secretary and 
treasurer of the company. Mr. Holliday 
will remain with the company as head of 
the Jacksonville exchange, where he for- 
merly served as manager. The veteran’s 
72 years have been rich in achievement 
and he now feels that he can spend the 
rest of his time without being under the 
pressure of his numerous interests. 


P. M. McCullough Named Mexico 
International Engineer 

Mexico City, Mex.—Philip N. McCul- 
lough, formerly outside plant engineer 
for the Nebraska division of the North- 
western Bell, has become chief engineer 
for the International Telephone and Tele- 
graph Co. in Mexico; the company con- 
trolling the Mexican Telephone and Tele- 
graph Co. Capt. McCullough is a native 
of Nebraska and has had considerable 
military experience as well as a splendid 
career in the telephone industry. 
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COMPLETE SWITCHBOARD 


For Sale—Complete seven-posi- 
tion Western Electric Switchboard 
with equipment for about 600 lines. 
Common battery type. Modern, 
good condition, practically new. 
Only one position used for any 
length of time and that as private 
exchange. Write for copy of speci- 
fications. A bargain. 


NASHVILLE INDUSTRIAL 
CORPORATION 


Old Hickory, Tennessee 











RECONSTRUCTED EQUIPMENT 


Kellogg No. 742 C. Batt. Steel Hotel 
sets with 16 cycle harmonic ringer 


or straight line @.....---e-seeeeeees 6.50 
Stromberg No. 357 Straight line C. B 

Stee! Hotel sets @........ ‘ 7 
Kellogg No. 59 C. B. Unbre akable ‘type 

desk set with straight line Steel 

signal sets @ Scat ke ae ee : 6.75 
Stromberg No. 681 Cc. B. straight line 

desk set with steel signal set @ 00 
Stromberg No. 428 type C. B. Desk set 

with straight line wood signal set 

@ ? 6.50 
Kellogg No. 2805 -bar 1000 or 1600 

ohm bdg. hotel acts @.. ee 
Western Elec. No. 305 3-bar 2500 ohm 

Bdg. hotel sets @ .....-.cecs. 6.50 
Chicago Tel. Supply Co e bar 1000. or 

1600 ohm Bdg. compacts @ $6.75 

fe PCC TTS ee 7.25 
Am. Elec. No. 360 Pony type 3-bar 

1000 or 1600 ohm Bdg. compacts G@ 

$7.00—4-bar @ $7.50—5-bar @...... 8.25 
Monarch 4-bar 1000 or 1600 ohm sdg 

compacts @ ...... 7.25 
Weston Model No 264 Mil- Ammeter 

Scale reading 0 to 30 or 0 to 50 or 

0 to 150 Mil-Amp. G . ‘ whee 5.00 
Weston Model No. 54 Volt Meter Scale 

© £0 FO VOID Bicvivccvevecceccouss 7.00 
Weston Model No. 269 Am.-Meter Scale 

0 to 30 Amps. @ er 7 CeO 
Queen-Acme Port: able W heatstone 

Bridge @ .... : caerm .. 35.00 
Western Elec Co.. 8 drop Annuncia 

Sa Ee Gast sw kes CC KEVES CRS COD Ee ERS 4.00 
Dixie 3-Drop Annunciator @... 1.50 
Cook No. 14 Arresters, per bank of 

20 lines @ . os ~ee Joe 6.50 
Cook No. 10 Arresters, per voank of 

eee SP base tee R eo eeanees es 8.00 
REBUILT ELEC —" EQUIPMENT CO. 


Inc. 
EB. C. beeen Mer. 
1940 W. 2ist Street CHIC AGO, ILL. 


We are not connected with or successors to 
Rebuilt Telephone Equipment Co. 














CHESTNUT and 


Hotel Pe 


PHILADELPHIA 








Near West Philadelphia Station Pennsylvania Railroad 


39th STREET ~ 


Fireproof—Unrestricted Parking 


500 Rooms 
400 Baths 


Only half minute from center of activ- 
ities in very good residentiai location 


Rooms with running water 
from $2.50 per day 
Rooms with private 

bath and shower 
from $3.00 per day 


Food and Service 
. the Best 


Easy to See Why the 


UNIQUE FURNACE 


is preferred 













PATENTED 

B ARRANGEMEN 
FOR DISLODGE 

PATENTE: ING COIL 

SEAMLESS TUBING Wl WITHOUT TEAR- 

COILGENERATOR ING DOWN FURNACE 

IMPROV “4 ONE PIECE H 

BURNE! inal 





HAND HOLD FOR 

CLEANER ONE 
™ TURNCLEANS 
Bm ORIFICE 


S AUTOMAT ic 


16 GUAGE ‘ B~ AUTOMATIC 
STEEL TANK PUMP 
WELDED INSIDE TANK 
BOTTOM 


Many of the foremost Bell and 
Independent companies have stand- 
ardized the Unique Furnace It 
melts 50 Ibs. of lead in 10 minutes. 
An automatic orifice cleaner ¢s- 
Sures continuously efficient ope.a- 
tion. It’s sturdy and simple. 

“UNINTERRUPTED SERVICE’ 
—the result of a “UNIQUE DE- 
SIGN and BETTER CONSTRUC- 
TION.” 

Literature ready BLOW TORCH 
and Furnace. 


UNIQUE MFG. CO. 


113 N. Des Plaines St. Chicago 


CHOICE OF THE LEADERS 




















Everstick 


Approved 
by Large 
Operating 
Companies 
For the 


Following 
Strains 
Rcchahceite syste 2,200 Ibs. 
rine teten tt epebns 6,000 Ibs. 
ep irra ake net 6,000 Ibs. 


.. 10,000 Ibs. 
dumwkew setae eae 16,000 Ibs. 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 






























CHAPMAN 


1 LIGHTNING ARRESTERS 
MADE BY 
MINNESOTA ELECTRIC CO 


MINNEAPOLIS, MINN. 
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Texas Body Attains Majority 
at Big Annual Convention 


Fort Worth, Tex 


the fiftieth year of the telephone and the 


Texas celebrated 


coming of age of its own Independent 
staging the 
f the 


Lone Star state’s telephone industry. At- 


Telephone association by 


liveliest convention in the annals « 


tendance reached a new high and a great 
array of practical papers, spirited dis 
cussions and we ll displayed exhibits gave 
the Texans good payment for the time 
they spent at Fort Worth 

Headed by R. B. Still of Tyler, the 
entire roster . officers was re-elected to 


continue their splendid program. 

Nearly 300,000 stations and several 
thousand miles of long distance lines are 
by the members of the Texas as 


sociation now, remarked Mr. Still in his 


owned 


presidential address. He cited specific in 
stances of the association’s team-work 
members in bringing about the 
great growth experienced during the past 
several years by the Texas Independ 
ents District meetings have been the 
regular order in Texas for some time 
past At these district meetings tele 
and women from 137 points 1 
the state have been present 

The trend toward mergers is being felt 
in the telephone business the same as in 
other industries, commented the Texas 
chief, in forecasting that there would be 
fewer telephone companies during the 
years to come. This does not mean, he 
said, that there would be any retirement 


of the able men now engaged in the busi 


ness, but union of properties so the 
financing position would be strength 
ened Such combinations, according to 


only possible practical ave 


nues to financing He strongly warned 
the smaller companies against the offer 
of certain secur 


“grafters to sell vou 


ties and secure cheap money 


Chere is a bright picture for the financ- 


ing of the larger Independent companies, 
Still told the convention He strongly 
advised his hearers to build up_ their 


plants every year in both outside and in 
side construction, but not to attempt to 
cover more territory than they could 


properly maintain and finance 


Blomeyer on Management 
E. ( Blomeyer, vice president of 
Theodore Gary & Co., in speaking on 
“Money, Marbles and Chalk,” said that 
the foremost problem of the Independ 
ent industry today is financing and con 
tinuity of management. Companies with 
a good earning record, but unable to give 
assurance that profits will be continued 
without the same management being con 
tinued in office, are out of luck due to 
their lack of foresight in training men 
competent to continue the successful pol- 


icies now in effect. On the subject of 
mergers Blomeyer said that three com- 
panies losing money could not be merged 
into one profitable company, and advised 
against ill-considered and hasty combina- 
tions. He commented on the Texans’ 
good fortune in being immune ww. the 
storms that totally destroy northern com- 
panies in a few hours’ time. 

The financial aspect of telephone work 
came in for a lot of high-powered treat- 
ment. Charles Deering, national secre- 
tary, spoke on uniform accounting, and 
W. R. Compton, Jr., of W. R. Compton 
& Co., St. Louis, addressed the meeting 
on “Independent Telephone Financing 
and the Investment House,” presenting a 
clear picture of the operations. He said 
the cost of handling a bond issue for a 
very small Independent telephone com- 
pany would be not only prohibitive but 
practically suicidal. 

\ proposal to draft a code of ethics 
for the association’s members followed 
the talk of George W. Briggs, vice presi- 
dent of the City National Bank of Dallas, 
on “A New Concept of Business.” 

Plant accounting received some expert 
clinical treatment at the hands of a num- 
ber of expe rienced Texas telephone men. 
The accounting conference was presided 
over by E. J. Hardgrave of San Angelo, 
and opened with the address of L. S. 
Gardner on “The Why of Plant Ac- 
counting.” Featured speakers at this 
conference and their subjects: 

“Handling Realized Depreciation,” dis- 
cussion led by John W. Pace, Haskell, 
general manager, Haskell Telephone Co. 

“What /s and /s Not Chargeable to 
Plant Construction Accounts,” discussion 
led by several present. 

“How to Differentiate between Mainte- 
nance and Replacement,” discussion led 
by R. B. Still, Tyler, general manager, 
Gulf States Telephone Co. 

“What Is Proper Accounting When 
Plant and Equipment Is Retired,” a dis- 
cussion led by F. W. Greber, Brown- 
wood, vice-president and general man- 
ager, West Texas Telephone Co. 

‘The Effect of Erroneous Charges to 
Plant Instead of Maintenance Accounts,” 
discussion led by E. J. Hardgrave, audi- 
tor, San Angelo Telephone Co. 

“Proportionment of Overhead Expense 
to Construction, Reconstruction, and 
Maintenance,” discussion led by J. C. 
Paxton, McAllen, general manager, Rio 
Grande Valley Telephone Co. 

“Distribution of Automobile and Tool 
Expense to Construction and Reconstruc- 
tion,” discussion led by E. C. Thomsen, 
Waco, plant accountant, The Texas Tele- 
phone Co. 

\ revenue and general accounting con- 
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ference was held with L. S. Gardner at 
the helm. Charles Méilliger, Llano, 
launched the session with a general and 
“close up” talk on telephone accounting. 
Specific details of telephone accounting 
were handled during the session, as 
follows: 

“Importance of Keeping an Accurate 
Subscribers’ Ledger and _ Balancing 
Monthly,” discussion led by C. W. 
Jacobs, Tyler, auditor, Gulf States Tele- 
phone Co. 

“A Voucher System for Small Com- 
panies,” discussion led by Merton Swift, 
San Marcos, general manager, San 
Marcos Telephone Co. 

“Subscribers’ Rental and Toll Billing,” 
discussion led by L. S. Gardner, Waco, 
auditor, Texas Long Distance Telephone 
Co. 

“The Balance Sheet and What It Rep- 
resents,” discussion led by Fred M. 
Moore, Waco, auditor, The Texas Tele- 
phone Co 


Big Traffic Conference 

One of the big features of the meet- 
ing was the traffic conference, during 
which the executives and operators joined 
forces in working toward a solution of 
their common problems. Approximately 
150 operators sat in on the sessions, 
which were run by a committee composed 
of Sam H. Shutt, Waco, general super- 
intendent, Texas Long Distance. Tele- 
phone Co.; Oscar Burton, Tyler, assist- 
ant general manager, Gulf States Tele- 
phone Co., and Earl R. Evans, Waco, 
traffic superintendent, The Texas Tele- 
phone Co 

Miss Anne Barnes, special represen- 
tative of the national association, was a 
headliner with her address on “Small 
Office Operating.” H. M. Cox of Waco 
spoke on “How Toll Operating Appears 
to the Commercial Department.” “Forty 
Essentials of Toll Operating Practice” 
was a symposium featuring eight toll 
chief operators. George McQuaid, direc- 
tor of the Texas Public Service Informa- 
tion Bureau, spoke on “Telephone Serv- 
ice from the Subscribers’ Viewpoint.” 

Karl R. Evans, Waco, presided over 
the final session of the traffic conference, 
which featured F. W. Greber, Brown- 
wood, on “Obligations of Managers and 
Owners to Traffic Department.” 

The exhibitors, represented by Frank 
Eldridge of the French Battery Co., ex- 
tended a vote of thanks to the association 
for its handling of the exhibition end of 
the meeting. 

A big luncheon which presented a his- 
torical pageant of the telephone was the 
high spot of the entertainment part of the 
convention. Alexander Russell, at pres- 
ent editor of the Galveston Tribune, who 
installed the first telephone in Texas 
three years after the Bell patents were 
granted, gave some highly interesting 


reminiscences 
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C. D. McClary Is New Graybar 
Sales Manager at Philadelphia 
Philadelphia, Pa.—Promotion of C. 

D. McClary to sales manager of the 

Philadelphia distributing branch has been 

announced by the Graybar Electric Com- 

pany. Previous to his new appointment, 

Mr. McClary was manager of the Pitts- 

burgh distributing branch of this 

company. 


Shirley ( Ind.) Compa ompany Changes 
Hands 


Shirley, Ind.—W. W. Thomas, Whites- 
town, Ind., has bought the Shirley Tele- 
phone Co. from L. L. Christney. The 
property will be improved by its new 
owner. 
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A corner in the Runzel-Lenz testing laboratory. 


Cords you get from Runzel-Lenz are as good as 
Every ounce and every 
inch of raw material used in R-L cords is sub- 
jected to most complete and exacting tests before 
it is used in our manufacturing operations. In 
ach detail of these operations there shines the 
specialized experience of a quarter century of 


man can produce them. 


cord making. 


Tests of finished cords, before shipment, pro- 
vide the final assurance of superior service from 


your R-L purchases. 


You reduce cord risks to the minimum when 


you use R-L cords. 


RUNZEL-LENZ 


ELECTRIC MFG. CO. 


1751-57 N. Western Ave., CHICAGO 
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International Spurs Czecho-Slo- 
vakian Extensions 

New York City—Another indication of 
the progress being made in the installa- 
tion of facilities for telephonic communi- 
cation between the important cities of 
Europe is the completion by the Czecho- 
slovak Telegraph Administration of a 
telephone cable between Prague and 
Kolin. The cable is of the lead covered 
armored type, 58.7 km. in length, and, 
according to the plans of the administra- 
tion, will be extended to Bratislava to 
take care of the long distance telephone 
traffic between the Czech and Slovak 
capitals. 

Repeaters have been installed at 


A - i” 
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Prague and Kolin to link up the cable 
with the existing open wire network. The 
repeater equipment was furnished by the 
sell Telephone Manufacturing Company, 
Antwerp. Loading coils and cases for the 
entire project were furnished by Stand- 
ard Telephones and Cables, London. Both 
of these concerns are associated com- 
panies of the International Standard 
Electric Corporation. 

The long distance company was formed 
to assist in carrying out this project and 
represented the Czechoslovak Adminis- 
tration, the Czechoslovak cable manu- 
facturers located at Bodenbach and 
Bratislava, and the International Stand- 
ard Electric Corporation. The cable con- 
tains 44 quads of 1.3 mm. conductors and 
32 quads of 0.9 mm. conductors, and was 
manufactured, installed and tested under 
the supervision of engineers furnished by 
the International Standard Electric Cor- 
poration in accordance with “Interna- 
tional Standard” methods. An order for 
the second section of this cable connect 
ing Kolin and Jihlava, a distance of 84 
km., has been placed recently by the 
Czechoslovak Administration. The cable 
will be equipped with “International 
Standard” loading coils and repeaters. In 
addition to the repeaters at Prague and 
Kolin, a repeater station will be erected 


at Jihlava. 


J. F. Davis New Pittsburgh Gray- 
bar Manager 
Pittsburgh, Pa.—J. F. Davis has been 
made manager of the Pittsburgh distrib 
uting branch of the Graybar Electric 
Company. Previous to his appointment, 
Mr. Davis was sales manager of the New 
York distributing house of this company. 
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Speedy! 
Just loop the wire on and drive. 
That’s the way to install 


EUREKA FIBRE 
INSULATED NAILS 


Superior for telephone, telegraph 
and bell wiring. Uniform, fin- 
ished appearance. Do not in- 
jure woodwork. Furnished in 
gray or black fibre: polished 
brass, oxidized or special wire 
nails; a flexible rubber bushing 
giving a thick insulation. 
Prices and samples on ap- 
plication to 


EUREKA SUPPLY CO. 


Moorestown, N. J. 
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HE annual White Roll Call again! It 

is the industry’s most convincing per- 

formance document. .... Greater 
eee Greater total of fleets. .... 
Greater diversification of fleets. .... Greater 
evidence of the consistently increasing 
earning power of White Trucks and White 
Busses—all models, in all lines of business, 
everywhere. 


This year’s Roll Call shows 961 of the coun- 
try’s foremost owners operating 35,755 
Whites in fleets of ten or more....124 
more owners than last year... . 4,662 more 
Whites. 


Imposing as this total is—35,755 Whites in 
Roll Call fleets—it represents less than half 
the Whites in service. Tens of thousands 
of additional owners operate fleets of less 
than ten or single Whites. There are more 
Whites in service than trucks or busses of 
any other high-grade make. 


Each line in this record represents a business 
success. Great, growing institutions invest 
millions in additional Whites year after 
year. They don’t guess. They know motor 


WHITE TRUCKS 


WHITE BUSSES 


AND 





transportation. .... They know they get 
the most money-earning miles from Whites. 


This record is published every year. The 
building up of most of the fleets goes back 
over five, ten—in some cases fifteen and six- 
teen years. Every year has brought tre- 
mendous increases. 


The safest, soundest guide to your own 
selection of a motor truck or a motor bus 
is facts. The Roll Call is facts—an astound- 
ing collecticn of them. 


No other truck or bus manufacturer has 
ever published such a volume of evidence 
of uninterrupted, profit-building service. 
No other manufacturer can. 


THE WHITE COMPANY, CLEVELAND 


Let us send you the complete 
White Roll Call booklet, tracing 
the growth of these great fleets 
year by year. Write The White 
Company, Cleveland. Address 
Room 47, 
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When you’re ready 
for HEAT 
it’s ready for you 


Tuat's why linemen like the new portable Prest- 
O-Lite Heating Equipment. It gives them the 
kind of heat they want, when they want it. 

The Prest-O-Lite Torch is always ready for 
action. No pumping, no generating. Just turn 
on the gas. 

The Prest-O-Lite Soldering Iron is a great im- 
provement over the old type. It gets hot instantly 
and stays hot until the job is done. 

This equipment operates on Prest-O-Lite Gas. 
This means economy and convenience as well as 
efficiency because empty tanks are exchanged for 
fullones at any one of the thou- 
sands of Prest-O-Lite Service 
Stations located all over the 
country. You pay a small 
amount for the gas only. 

We will furnish further 
detailsand demonstrate 
the efficiency of this 
equipment on request. 
Tue Prest-O-Lite Co., Inc. 
INDIANAPOLIS, IND. Dept. M-5 
New York San Francisco 
In Canada: Prest-O-Lite Company 
» of Canada, Ltd., Toronto, Ont. 
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